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ie derivatives and analogs. These compounds are useful 



of leukotrie 

tido-llpid leutcatrienes,the most 
count for the biologically active 

maienal known aVthrsiow reacting substanM . 

The leukotrlenes are potent smooth muscle contractmg agents, particuialry on reapiratnty smootti 
muscle llu? also on othe? tissues (e.g. gall bladder). In addition, they promote mucous producflon 
modulate vascular permeability changes and are potent inflammatory agents m human sion. ine mosi 
rs hnDoi^nt comDOund in the second group of leukotrienes Is Leukotriene B^, a dihydroxy fatty acid. This 
Zp?und tea potent S,e^<SSc agentfor neutrophils end eosinophils and In addition, ">ay "lodulate a 
3? rf rther functions of these cells. It also effects other cell types such as Ivnipho^es and for 
fficamole may modulate the action of T-suppressor cells and natural killer cells. When injected m vivo, m 
Sn to7ro3ing the accumulation of leukocytes, Leukotriene 84 Is also a potent hyperalgeslc agent 
20 and can modulate vascular pe 
■ » are form 

- ■ xampla, D. M. Baiiey er sr, /i 

.».«,u....o. — — s human t ,„„^._„ ^„,„„, 

naranenvmai sinos and when admlniatered to normal volunteers as aerosols are 3,800 times more potent 
Sia"S^lneXST5^^^ In air flow at 30% of vital capacity. They mediate Increases in 
^^^^Z^^ZTan^s and promote mucous production in human b^n'^lal exp^nte. In 
vascuinr uoin. j production and could be an important mediator of 

tic lungs. 5-Upoxygenase products are also thought to 

.., It studies with human lung mast cells have suggested 

I, but not cortlcosteioids, may suppress antigen-induced mast cell 
*Wn""irtion°*i studies have shown that antigen challenge of human lung results in 
leukotrienes and in addition purified human mast calls csi 
f There is tharafbre good evidence that the leukotrienes 
Lipoxygenase inhibitors would thetofore be a new class 
example, B. Samuelsson, Science 220 588-575 (1983). 

,„„ ch effects between two and six percent of the 

py for psoriasis and tslatad skin conditions. The evidence for 
I m in«w u,=, Js is as follows. One of the eariiest events in the development of 

M;:^r~^o^:^rs^»on^^^^^ 

I Metabolism In hSman psoda«c skin. In particular, highly .av^edleve,^^ 




.„u^«u ,»„as can also mediate other diseases. These include atopic dermami^^^^^ 
55 bladder spasms. In addition, they may have a role in cardiovascular disease ^^f^f^^^^^Tj^*^* 
act as coronary and cerebral arterial vasoconstrictors and these compounds may also have negative 
inotropic effectt on the myocardium. In addition, the leukotrienes are important mediators of inflammatory 
diseases through their ability to modulate leukocyte and lymphocyte function. 
A number of Phenothiazone derh/atlves of the general Formula: 
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especially when X is O are taught in the literature; see for example Terdic ef a/.. Rev. Roum. Chim. 73, 
833-8 (1968; Beckett ef a/, Xenobiotica 8, 721—36 (1978); Panea ef at. Rev. Roum. Chim. 25, 691—5 
(1980); Bhargava etal.,; Gazz. Chim, Ital. 110, 201—3 (1980); Bodea etal.,Ann. Chem. 898, 186-90, (1966); 
Sugita ef al., Nippon Kagaku Zasahl 89. 309—15 (1968); Broser ef al.. Rev. Roum. Chem. 17, 1747—53 
(1972); Bodea etal., Ann. Chem. 715, 122—7 (1968); Bodea etal.. Rev. Roum. Chim. 13, 971—6 1241—4 
(1968); Sugita ef al., Japanese Patent No. 73, 22,714 (1973); Tsyino, Tat Lett (10), 763—6 (1969); 
Roseboum ef al., J. Pharm. Sd. ^ 139S-8 (1977); Shaldi etal., Yakugalcu Zasshi 86, 541—3 (1966); Bodea 
etal., Ann. Chem. 614, 171—6(1958); Collier eta/. Can. 7. Med. Sei Sr, 195-201 (1953); and Collier ef a/.. 
Can. J. Med. Sci. 30, 443—6 (1952). However, none of the compounds of Formula A is taught to have 
mammalian leukotriene biosynthesis inhibitor activity. 

It has been discovered that compounds of Formula A and especially those where X is 0 are effective 
inhibitors of mammalian leukotriene biosynthesis and are thus useful therapeutic agents for treating 
conditions such as asthma, allergies, inflammation and certain skin diseases in humans. 

This invention provides the use, for the manufacture of a medicament for inhil ' ' 
leukotriene biosynthesis or action, of a compoun - - 
Id of the Formula I, or a pharmaceutical cc 



of the Formula I, i 



a salt of a 




I a double bond between the 1 and 2 or 2 and 



X Is in the 1 or 3 position and Is O, S oi 
R is H, C,., branched or linear alkyi, CN or pt 
YisO,Se,S,SO,SOjorNR;ai 
3 positions; 

each of R„ R2, Ra and R4 Independently of the others, is ' 

(1) hydrogen, 

(2) C,-s alkyI, 

(3) Ci-e alkenyl, 

(4) -(CHj)„ M 

where n is 0 or an integer from 1 to 6 and M is 

(a) ORs, 

(b) halogen, 

(c) CF3, 

(d) SRs where R5 is H; Ct — C^ alkyI; benzyl; phenyl or substituted phenyl where the substituents are 
C,., alkyi, halogen, CN, CF,, COOR» CHiCOOR,, (CHsj^NRgR, where n is 0, 1 or 2, C,-, alkoxy, OH or C^.e 
haloalkyi; — (CHi)„C(X>Rs, where m is 0 or an integer from 1 to 6 and R, is H, phenyl or C,-, alkyI; CN, 
fbrmyl, CF3 or CHr-Ris, where Ru Is C|-i alkyI, phenyl or dimethylamino; 

(e) phenyl or substituted phenyl as deffnad above for Rg; 
(flCOOR,; ^ 

1 _ 



0 or an integer from 1 to 4, C,., alkyI, CP,, phenyl, or 



re Rt is Ci-e alM< benzyl or phenyl; 
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(j) — NRsRs where Re and Rg are independently selected from H, phenyl or substituted phenyl as defined 
above for Rs or C,-4 aii<yl, C,-4 alkylaminoalkyl, or may be joined through the N to form a 4-methyl 
piperazinyi radical; 

(kl -NHSOAo where R,„ is OH, C,-, alkyi, C,-, alkoxy, phenyl or CF,; 

0 

,1, -O-CH,0H; 

substituted phenyl as defined above for R5, (CHjl^COORs 



(o)-SO,NR,R.; 

(p)-SOA3Whare_R„is OH H,Cj .al! 
(CHs)„CtX)R, whore m is 1 to 6, CN or CF,; 
(q) NOj; 



(t) 

(V) NR;!R,rwhere R,, and R,. are such that HNR,.R^ia an ^ntial amino a< 
or any wo of R„.R», R, and R, are joined to fom. a fourth saturated or unsat 

JJrtain'Sunds"^'Fom,ula (I) are novel and consdt^ ■"TrSf.^rn^'RT'F^and ^tt^ 
The numbers surrounding l=ormuia I designate the aubstitueirt positions. T, R„ ^, ^ and «4 may Be 
positioned anywhere In the structure. R„ R,, R, and R, may also be joined, e.a. " -i"^^"^' ?° ^''^ 
toJrt, ring to the basic three ring stmcture. This fourth ring may have five or six "'^on awma and may be 
SSura^ or unsaturated. i=or eJample, compound* of Formula II may be prepared by linking two of the 
substituents groups: R„ R» R,, R<: 




wherein Z may be CH, CH. or a bond, the broken lines represent optional "1°""? '^"'*i'"f " "f>">^ 
*e s^tatttuerJ groupi of Formula I (R„ R* R„ R« andftir T) not used to create the fourth ring. 
The preferred compounds of Formula II have the stmcture 11(a): 
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wherein R. is seiected from hydrogen, haiogen (F, Br, CI, i), CHj, CF3, COR,, NHR„ SR, and OR,; R^ is 
seiected from hydrogen, halogen (F, Br, CI, II, CH„ CF,, CH^OH, OR,, SR„, COR,, COOR,, CHjCOOR, and 
CH(CH3)C00Rd; Rd is hydrogen, phenyl, C,-, straight or branched alkyl; is selected from hydrogen or 
OR,; and Y is selected from O, S, SO or SO,. 

Where possible, appropriate pharmaceutically acceptable salts of Formula 1 are included e.g., 
carboxylic or mineral acid addition salts where Formula I is basic and metal salts a.g. Na, K, NH, where 
Formula I is acidic. 

The term alltyl, unless indicated otherwise, indicates straight chain, branched chain and cycloalM 
groups. The term halogen or halo, unless otherwise indicated, includes CI, Br, I and F. 
7 A group of preferred compositions contain a compound of the Fomiula: 



X is 0 or NH and Y Is S, 0, SO or Sd. Still 




a) T, R, and Rj are hydrogens, 

b) T, Ri, R, are hydrogens, 

c) T, R3 and R4 are hydrogens, 

d) T, Rt, R2, R3 are hydrogens or 

e) T, R3, R4, R2 are hydrogens. 

wherein R,, Rj, Rj, R, and T are as defined for Fomiula I. 
Another group of preferred compositions contain compou 



Is of the Formula Kb): 



se having the Formula wherein X is O or NIH and Y Is 
Is of Formula 1(b) are those of the formula 1(c): 

N 



wherein: 

a) T, R3 and Ra are hydrogens, 

b) T, Rv R2 are hydrogens, 

c) T, R3 and R, are hydrogens, 
ts d) T, R„ R,, R3 are hydrogens. 



1(c) 



6 
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e) T, R3, R4, R2 are hydrogens, 

f) T, R3 and R4 are hydrogens and R, is in position 4, 

g) T, R3, Ra are hydrogens and Ri is in position 4, 

h) T, R,, Rj, Rj are hydrogens and R, is in position 4, 

i) R2 and R3 are hydrogens, 
j) R, and Rj are hydrogens, 
k) R3 and R, are hydrogens, 

I) Rj, R3 are hydrogens and T is in position 4, 

m) T and R3 are hydrogens and is in position 4, . 

n) T and R, are hydrogens and R, is in position 4 and Rj is in position 2, 

o) T and R, are hydrogens and R4 is in position 7, R, is in position 4 and H, is in position 2. 

(p)T is hydrogen, R„R.,R* and R4 are in positions 1,2, 4 and 7, lespectiveiy. 

A particularlypreferred series of Formula 1(c) compounds are those In which n = 0 or 1 in the unit 

B^mples of Formula I compounds useful in the present composMons are tal«jlated I"!""-"" 8"='! °f 
the tables the numbers preceding the T and the R,-R, definitions indicate the substituent position in the 
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TABLET 
Compounds of the Formula 




2-t-Bu 
2-1-Bu 



8 
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3-CO2H 



8-CN 
8-C0,Et 

8-CF3 



2-CmCH-CH, H ^JM^aU H 

H 3-N(CH,fe H H 



4-SCH2C0jH H 

H 7-OCH, 

4-C0-C,H, 7-OCH, 

4-Cl H 



9 



N-CHj 
N— CbHb 
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TABLE 1 continued 
Number Y X 



N— Me 0 4-CI H 

N-Me O M H 




»p.PAA - pata-phenylaceUc acid 
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TABLE 2 continued 



SOMe 
aOMe 



6- CHaCOOH 

7- CHjCOOH 
S-CH^OH 



2-N(Me)2 
2-N(Me)z 
2-SMe 

2-SCHsCOOH 
13 



EP 0115 394 ei 

TABLE 2 continued 



4-OMe 
4-OMe 



2-S-pPAA 

1- S-pPAA 

2- S-pPAA 
2-SO3H 
2-OMe 



7-OMe 
7-OMe 



«l H 7/8-(CHJ^ 

«l H 7/8.(CH,)j- ■ 

4-Br 2-OMe 7-OMe 

2-OMe 7-OMe H 

1- OMe 7-OMe H 

2- OMe 7-OMs H 
1-OMa 7-OMe H 
1-OMe 7-OMe H 
1-OMe 7-OMe H 

1- OMe 7-OMo H 

2- OMs 7-OMs H 
2-OMe 7-OMe H 
2-PEt 7-OEt H 
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TABLE 2 continued 



Z-OEt 7^ H 

2-OEt 7-OEt H 

2-Oa 7-OEt H 

2^Me 7-OMe 8-OMe 

2-OMa 7-OMe 8-OMe 

2.0Me 7-OMe H 

2-OMe 7-OMe H 

2-OMe 7-OEt H 

2-OMe 7-OEt H 

2-OMb 7-OEt H 

2-OMe 7-061 H 

2-OEt 7-OMe H 

2-OEt 7-OMe H 

tOEt 7-OMe ' H 

2.0Et 7-OMe ' H 

1-OMe 2-OMe 7-OMe 

1-OMe 2-OMe H 

1-OMe 2-OMe H 

4-OH H H 

1- OMe 2-OMe 4-CH3 

2- OMe 7-OMe «)H 
2-OMe 4.OH H 

1- OMe 40H H 

2- Me l-OH H 
2-0 *OH H 
2-OEt 7-OEt 40H 
2-S0,Me 4-OH H 
4-OMe H H 
2-OMe AOMe 7-OMe 
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TABLE 2 continued 



Number 




— ^1 





^ 







211 


0 


l-COaH 


4-OH 


7-NMe, 


H 


H 


212 


0 


1-Cl 


2-Cl 


4-CI 


H 


7-a 


213 


s 


90Me 


H 


H 


H 


H 


214 


s 


2-OMe 


H 


H 


H 


H 


215 


s 


2-OMe 


4-OMe 


H 


H 


H 


216 


s 


1-OMe 


2-OMe 


4-Me 


" 


H 




s 


4-OMe 




H 






218 


s 


1-OMe 


7-OMe 


H 




4-Br 


219 


s 


1-OMe 


7-OMe 


2-CI 




4-a 


220 


s 


1-OMe 


7-OMe 


H 


H 


4^:i 

H 


221 
222 


s 
s 


7-OMe 


H 


H 




223 


so. 


2-OMe 


4-OH 


7-OMe 


H 


H 


224 


so. 


1-NHPr 


4.NHPr 






H 


225 


so, 
so. 


/~\ 

1-N' NMe 


/-\ 




H 


H 






\J 


4-N^NMe 









2-OMe 
2-OMe 



2-NHPr 4-NHPr 7-OMe 

2-OMe 4-NH, 7-OMe 

2-OMe 4-NHPr 7-OMe 
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TABLE 2 continued 



1-OMe 4-CI 7-OMe 

I-OMb ♦■Br 7-OMb 

1-NHPr 4-NHPr H 

1- OMe 4-CN 7-OMe 

2- OMe 4-NHCHsCOsR* 7-OMe 
2-OMe 4*7-Bu 7-0M6 
2-OMe «H!CO.R» 7-OMe 
2-OMe 4-SOjMe 7-OMe 
2-S-n-Bu H H 
4-S-n-Bu H H 
2-Me «-n-Bu H 
2;0Me 7-Me H 
2-OMe 7-CF3 H 
2-OMe 7-F H 
2-OMe 7-a H 
2-OMe 7-Br H 
2-OMe 7-NMe, H 
2-OMe 7-SMe H 
2-OMe 7-S0,Me H 
2-OMe 7-Ph H 

1- Me H H 

2- Me H H 
2-OEt H H 



*RiBHorCiC.allcyl- 
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TABLE 2 continued 



1- Me 7-Me 

2- OMa 7-OEt 
a-NHa H 
7-OH H 
COMe H 
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TABLE 3 continued 



9-OMe 
6-CF3 



11-Br 
11-Br 



A quite specific emljodiment of tlie present invention Is represented by tlie tripeptide y- 
^ Glutaniyicysteylgiycine derivatives: 2-S-g[utathionyl-3H-phenothiazin-3-one and 4-ciiloro-2-5-glutathionyl- 
piienothiazina-3-one. 

Tlie compounds of the Formula I have unexpected activity as inhibitors of the mammalian biosynthesis 
of leukotriens 84, as well as leukotrienes C„ 0„ E4 and F4, the active elements of the slow reacting 
substance of anaphylaxis (SRS— A). The compounds of Formula I act as inhibitors of the mammalian 5- 
Lipoxygenase enzyme system of the arachidonic acid cascade. This inhibition of the mammalian 
biosynthesis of leukotrienes indicated that the compositions would be useful to treat, prevent or 
ameliorate, in mammals and especially in humans 1) pulmonary conditions including diseases such as 
ashma, 2) allergies and allergic reactions such as allergic rhinitis, contact dermatitis, allergic oonjuntlvitis 
and the like, 3) Inflammation such as arthritides, 4) pain, 5) skin conditions such as psoriasis and the like 
^ and SI cardiovascular conditions such as angina. 

Representative compounds of Fomiula I have been testad using one or mora of the fbliowlng assays to 
determine their mammalian leukotriene blosyntheBls Inhibiting activity and other relevant activities. 

RBL— 1 5-Lipoxygenase 

IS Rat basophilic leukemia (RBL— 1) calls were sonicated and centrifuged at 125000 xg. The raauidng 
supematant fraction was Incubated with arachidonic add (labelled with ^) to convert a portion of it to 
^*C-S(S)-hydroxyicosatetraenoic acid (5-HETE). Compounds being evaluated as Inhibltora of 5- 
Upoxygenase were added priorto the addition of arachidonic acid. 5— HETE was isolated by extraction and 
paper chromatography, and quantitatBd by determining the amount of radioactivity (cpm) associated with 

» 5-HETE. 

Rsfarence: Egan, R. W., Tischler, A. M. Baptlsta, E. H., Ham, E. A., Soderman, D. D., and Gale, P. H., 
Advancas in Pmstagbnilin, Thromboxane and Leukotriene Haseamh 11 151 (1983), (Samuelson, B., 
Ramweii, P. W., and Paoletti, R. (eds.). Raven Press, N.Y. 



Mouse Macrophage Assay 

Mouse peritoneal macrophages were treated sequentially with arachidonic acid (labelled with tritium); 
the compound being evaluated as an inhibitor, and a stimulator (zymosan). Metabolites derived from 
arachidonic acid (PGEa, 6-keto PG-F,, and leukotriene C4) were separated from the Incubation medium by 
extraction and chromatography, and then quantitated by determining the amount of radioactivity (Cpm) 
associated with each of them, inhibitors caused a reduction in the amount of radioactivity (cpm) associated 
with a given metabolite. (This protocol is Identical to that described in the reference exept that the 
radioactivity herein associated with the LTC4 was determined by counting an aliquot of the final aqueous 
solution directly rather than chromatographing it first). 

Reference: Humes, J. L era/, J. Biol. Cliem. 2S7. 1591-^ (1982). 
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Male guinea pigs weigliing 300-350 g were sensitized Ijy in 



0.4 mg IrfiM albSmin (oSaibumin, Grade V, Sigma Chemicai Co.) and 4.0 g aiutninum hyd-oxide In 19.6 ml 
of saline. Two weeks were permitted for sensitization to occur. „„„™d f™«l of 

s Tliree sensitized guinea pigs were stunned and exsanguinated. The tracheas were removea, treea or 
adhering tissue and divided longitudinally by cutting through the cartilaginous «f "« "Pf^,™*^^^ 
muscle insertion. Each opened trachea was then transected between every second cartilage. ^^>^^'°^ 
sections were tied together, end to end, in a series with a No. 7 silk thread wsui^Sa that «19 t^heal 
muscles were all in the same vertical plane. Thus, each chain consisted of tissue from three different 
10 3"'™^^- , f^^^^j^gjhensuspendedunderl goftonsion(bysillcfiesate^^^ ina20ml organ 
bath containing 10 ml of modffied" Krebs-Henseleit buffer solution gassed with 95% O, and 5% CO, at 
37'c Meovrarnine (0 55 ug/ml) and indomethacin (2.67 pg/ml) were added to the buffer to avoid the 
contribu^ oZLmine rLptors and cydooxygenase products to the contraction. To record responses 
,5 one end of the tracheal chain was attached to a Gould-Statham UC-2 force d«P'«»™«""""^''"=«;„t!!,?,, 
was connected to a Becltman Type R-dynograph.The preparations were allowed to equilibrate for one hour 
. during which timethe tissues were automatically washed (10 ml volume displacement) every 6 minu es 
After the equilibration period the tissues were primed with methachollne (3 Mg/ml; 1.5 x 10 =M) 

washed and allowed to recover to baseline. The tissues w™ —-^ ' °f 

20 methachollne, washed, allowed to return to baseline ar 
Two chains were used as a control. These were incu 
to induce an average contraction of 50-80% of the methacholine response. . ,„ 

Eadi impound to be tested was added to two other baths (at a final concentration In each bath of 10 
ug/ml) 1 5 minutes prior to challenging the fresh cheins with egg albumin. ^^^„„. 
U TieresponseofthechallengadtlssuewasexprBssedasapercem^^ 

The % inhibition for each compound was then calculated. Compounds which at 10 ^1 (final cone.) 
inhibited the egg albumin response by 50% or more were retested at a lower concentration. 

™ were obwmed frem an Inbred line of eethmaHc rets. Both female and male rats from 200 to 300 g 

"^lag'albumin (EA), gi^de V.ciystalllzed and lyophilized, was obtained from Sigma Chemical Co., St 
. LoulKSpertiVL vaccineVcorrtainlng 30 x 10- killed baoteria permi was obtained from the InstiM 
Armand-Frappier Laval des Rapides, Quebea Aluminum hydroxide was obtained from the Regis Chemical 

'°Te"^'haUen1e° and subsequent respiratory recordings were carried out in a «stic box v^^^^^^ 
internal dimensions 10 x 6 x 4inches.ThBtopofthe box was removable; inuse.itwas heldhrmly in place 



by four damps: 



« Sad^^tre'TpSNroto^^^ 

* Gris volle^r c^^^^^^^^^^^^ f ' ""'S'ih" 

D^raohThrouah appropriate couplers. While aerosolizing the antigen, the outlets were open and the 
pSotachograph was isolated from the chamber. The outlets were closed and the pneumotachograph 
enS tre chamber were connected during the recording orthe .respiretory patterns. Fo"haneng^ 2 m^^^^^ 
a 3% solution of antigen in saline was placed into each neubulizer and the aerosol was generatsd with air 
from a small Potter diaphragm pump operating at 10 psi and a flow of 
re sensitized by injecting (s.c.) 1 ml of a r = 



as maintained by a soft mbber gasket. Through the ce 



id each end of the be 



hydroxide in saline. Simultaneously, they receWed an injertion (i.p.) of 0.5 ™' 
were used between days 14 and 18 postsensitlzation. In order to eliminate the serotonin ™mponent of the 
resoonse, rats were pretreated intravenously 5 minutes prior to aerosol cha lenge _wlth 30 mgflfl 



methvlseizlde. Rats were then exposed to an aerosol of 3% EA In sa 

refpS'prefn^ 25-30 minutes. The duration of continuous dyspnoea was 

to challenge or orally H 



55 hours prior to challenge. They were either dissolved in dimethylsulfoxide or suspended in 

and 0.5% Tween 80. The volume injected has 2 ml/kg (Intraperitoneal ly) or 10 ml/kg <orally^ Prior to ore, 
treatment rats were sterved overnight Their activity was determined m terms of *eir abi^ W to decrease 
the duration of symptoms of dyspnoea in comparison with a 3™"?°'™];;'=!!;^^^ 
compound was evaluated at a series of doses and an ED50 was determined. This was defined as the dose 

eo (mg/kg) which would inhibit the duration of symptoms by 50%. 

•modified ICrebs solution in grams/liter and (mM): „--„,-i rs,n nioMisl. 

NaCI - 6.87 (120); glucose - 2.1 (11); NaHCO,- 2.1 (25); KQ -0.32 (4.72); (^Cl, - 0.28 (2.5), 
MgS04.7H,0 — 0.11 (0.5); KHsPO* - 0.16 (1.2); pH at bathing solution = 7.35 ± 0.05. 
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PAF-lnduced Hyperalgesia Assay 

Female Sprague-Dawley rats, 35—40 g were fasted overnight. Platelet activating factor, PAF, (L-lecithIn 
B-acetyl 0-alkyl) 1 |ag/0-1 f"l was given by subplantar injection in the rat paw. The compounds to be 
evaluated were homogenized in Aqueous Vehicle (0.9% benzyl alcohol, 0.5% Tween 80 and 0.4% 
methylcellulose) and administered orally in a volume of 0.1 ml, 30 minutes prior to PAF. 

Animals were tested 1, 2, 3 and 4 hours after PAF administration. The vocalization threshold, defined as 
the pressure (mmHg) needed to evoke a squeak response, was recorded for both the injected and 
contralateral paw. No animal was subjected to pressure greater than_60 mmHg. Hyperalgesia is de ~ 



Brewer's Yeast Hyperalgesia Assay 

The standard method* for yeast hyperalgesia wes used, 
tested ovemight A 6% solution (volume 0.1 ml) of Brewei 



Female Sprague-Dawley rats, 35—40 g were 
r's yeast was injected into the rat paw. The 
orally 2 hours after yeast Vocalization 



• Winter, C. A. ef at, J. Pharm. Exp. Thar. ISO, 165-171 (1985). 



TABLE 4 
Assay Results 



Macrophage 
IcSO 
(ligMii) 



In Vitro Antigen 
Challenge Test 
M8/ml and 




A/" 



0.5 0.01 10 Mg (68%) 



10(ig(25%) 



10 |ig (100%) 
1 Mg (77%) 
0.3 ug (42%) 
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TABLE 4 continued 
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TABLE 6 

PAF-induced Hyperalgesia Assay for Compound 
of Example 2 

Experiment 1 

Vocalization 

Threshold* % InhlbWon 

0.01 mg/kg p.o. 28.2 + 5.2 40 

0.03 40.2 ± 5.0 80 

0.1 37.4 ±3.9 80 

03 454 ± 3.7 90 

3.0 46.0 ± 3.0 100 
Control 144 ± 1.6 



Threshold* 



0.001 mg/kg p.o. 10.0 ± 1.6 

0.003 164 ± 2.8 

0.01 18.0:± 2.9 

0.1 29.6 ± 4.4 

Control 11.2 ±14 



17.6 3.1 

194 3.1 

30.0 5.8 

28.6 3.0 

32.6 3.3 

10.2 1.3 
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The test tesuHs presented above show that representative compounds of Formula 1 inhibit the 
mammalian biosynthesis of leulcotrienes especially via the 5-Lipoxygenase pathway of arachidonic acid 
mpfabalism and have tBoresentative pharmaceutical utility e.g., for asthma, pain and allergy. 

The pharmaceutical compositions of the present invention will contain sufficient compound of 
Formula I in a dosage form suitable for inhibiting the mammalian biosynthesis of leultotrienes or, for the 
Ho^irorj. The effective concentration of the Formula I compound in the composition will vaiy as 



ired. The effective concentration or tne rormuia i uoniKum.u ,i, u.^v^, 

required by the mode of administration, dosage form and pharmacological effect =..u 
qeneral daily dosage of Formula 1 will range from 10 ng to 20 mg/kg of body weight This dosage may be 
idministered in single or divided individual doses. More or less of the general daily dosage may be 
g necessary depending upon the individual needs of the patient. , . , 

For treating pulmonary conditions such as asthma, the mode of administration may be oral, parentera^ 
bv inhalation or by suppository. Suitable oral dosage forms are tablets, elixirs, emulsions, solutions and 
capsules, including delayed or sustained release capsules. Parenteral dosage forms include solutions and 
wnulnons Dosage forms for administration by inhalation include sprays and aerosols. These inhalation 
» SZZtora^y be administered in metered doses ranging from 0.1 pig to 200 ng, administered as 

"'™For treatina allergies or allergic reactions, such as allergic conjunctivitis and allergic rhinitis, the 
Formula I compound may be administered by any conventional mode, eg., orally, parenterally, topically, 
suZaneSSTor bvThalation. The oral Vnd parenteral dosage forms are the same wpe as for the 
» ffljlmona™ tiwb^ topical application dosage forms include ointments, salves, controlled-celease 

patches, emulsions, solutions, thixotropic formulations, powders and sprays. For topical application, the 
percent by weight acdvBingtedterrt (Formula I compound) nriavvBryfrofn0^1_^ . 



t by weight acdve ingredient (Formula I compound) may vary from owi to lu*. 

r treating Inflammation the mode of administration may be oral, parenteral or by suppository. The 
1 dosage forms are the same ■« those described above. ^ - „ _„„„*„„i 

f, ^ — guoh as psoriasis and atopic dermatitis, oral, topical or parenteral 

topical application to the diseases area salves, patches, controlled release 
onvenlent dosage fomis. ^ ,. j 

Ijb., for treating pain, any suitable mode of adminiatraflon may be used, e.g., 
oral, parenteral, by Insufflation or by suppository. , ,w„i„i^,..i„n 

, For treating cardiovascular conditions such as angina pectoria, any suKable Tl^l^ °f 
e.g. oral, parenteral, topical or by insufflation, and dosage form, a.g, pills, liquid fonnulations, controlled 
release capsules or controlled release skin patches, may be used. 

,n dosage forms sat out above, the compound of Formula I may also be 



nd indlcaoons or tor innioning leuKoinsnB synunwai uy ^mhu^-^i^ 
ices such as those described in U.S. Patent Specifications 



-A-3,845,770; 3,916^; 3,536,809; 3,688,123; 3,83g,aw ana Q„„«,^i„„ 
Dosage forms for application to treat the eye are also disclosed In U.S. Patent Specification 

rinrsuitable dosage forms, conventional compounding procadurea and Ingredients e.g. 
arriera, may be used. The fbllowing are examples of representative pharmaceutical dosage 

Injecdble Suspension rng/ml- 

Compound of Example C 1 — 1 00 

IViethyloellulose 5.0 



Water for injection to a total volume of 1 mi 

Aerosol for Oral Inhibition mg/can (200 doses/can) 

Compound of Formula I 2 — 40 
Oleic Acid 0.2—4.0 
Trichioromonofluoro methane 5,000—8,000 To a total 

Dichloromonofluort) methane 15,000-12,400 of 20,400 
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Cream mg/g 

Compound of Formula I 1 — 100 

Cetyl alcohol 130.0 

Sodium Lauryl Sulfirte 15.0 

Propylene.Glycol 100.0 



Purified Water of sufficient quantity to malce total 1 g 

Ointment mg/g 

Compound of formula I 1—100 

Methyl pareban 1.8 

Propyl paraben 1.2 

Petrolatum of sufficient quantity to main total 1 g 

Tablet mg/tablet 

Compound of Formula I 0.2—350 



Magnesiun 
Capsule 



Magnesium Stearate 



In addition to the compounds of Formula I, the pharmaceutical compositions can also contain other 
5S active ingredients, such as non-steroidal anti-inflammatory agents e.g. indomethacin, Ibuprofen, sulindac 
and fenbufen, peripheral analgesic agents such as zomepirac and diflunisal, or cydooxygenase inhibitors. 
They may also contain leukotriene antagonists such as those disclosed in European Patent Specifications 
EP-A^,106,565, EP— A-0,104,885, EP-A-0,0S6,172 and EP-A-0^61,800 and in U.K. Patent 
Specification GB— A— 2,058,785. These pharmaceutical compositions may also contain as the second 
ea active ingredient, antihistaminic agents such as benadryl, dramamine, histadyl and phenergan. 
Alternatively, they may include prostaglandin antagonists such as those disclosed in EP— A— 0,01 1 ,067 or 
thromboxane antagonists such as those disclosed in US-^A— 4,237,160. The compounds of Formula I may 
also be advantageously combined with an H, or Hj-receptor antagonist, such as for instance cimetidine, 
ranitidine or terfenadine, or those disclosed in US-A— 4,283,408; 4»362,736 and 4,394,508; and 
ss EP— Ar-0,040,696. These pharmaceutical compositions containing Fbnnula I compound and a second 
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active ingredient are another embodiment of the present invention. The weight ratio oHhe Fomnuia I 
compound to the second active ingredient may be varied and may range from lo:i 
Another embodiment of the piesent invention are novel compounds onnomnassat 
compounds have the Formula: 



Tables 8 and 9 describe the novel compounds of the present in 
TABIDS 

Novel Formula I Compound 



XT! 



SCF, 
CHO 
COCF, 



SCH, 

COjCH, 

CO2H 

CHO 

CONH, 

CHjOH 

CO,Me 

CO,H 

CHO 



TABLE 8 continued 
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TABLE 8 continued 



Y 


R. 


Rb 


R. 


Ra 


R. 


R. 


R. 






OCH3 


\J ' 
Br 


H 


OCH, 


H 


H 


SO, 


H 


OCH, 




OCH, 






S 


NHPR 




NHPr 










S 


NHPr 


N 


NHPr 










s 




NHPr 


NHPr 










s 




NHPr 


NHPr 


H 


OCH, 






s 




OCH3 


NH, 


" 


OCH. 






s 




OCH, 


NHPr 


H 


OCH, 






so. 




OCH, 


NHPr 


H 


OCH, 






0 


OCH3 




CI 




OCH, 






0 


OCH, 




Br 




OCH, 






0 


NHPr 




NHPr 




H 






so. 


H 


OCH, 


CN 


H 


OCH, 






so. 


H 


OCH, 


NHCH,CO,R* 




OCH, 






so. 




OCH, 


S-N-Bu 




OCH, 






so. 




OCH3 


CHjCO^R* 




OCH, 






so. 




OCH, 


SO,CH, 




, OCH, 






s 




S^-Bu 


H 










s 


H 




S-n-Bu 




H 
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CH, 


S-n-Bu 




H 
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OMe 


Br 




CF, 
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OMe 


Br 
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•RisHorC,-C,alkyl. 
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TABLE 9 continued 
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*R is H or 
Table 10 describes 


C,-4alkyl. 


compouni 


te of the present 1 


nvention. 



TABLE 10 

Novel Compounds of Formula III 




III 



R. R» R- 

t-Bu t-Bu H h 

t-Bu t-Bu F H 

t-Bu t-Bu Me H 

t-Bu t-Bu SMe H 

t-Bu ^Bu H Ofc 
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Formula I includes both novel and known compounds. These compounds may be prepared by any 
process available to the skilled artisan. 

One such process for compounds where X = 0 involves the oxidation of the appropriate phenothlazlne 
as illustrated by the following equations. 




Various oxidizing agents and systems are taught In the art, a.g. PbO„ HNO,, KJitfij, K^fir. Iodine or 
Feci,. 

Another proceas useful for preparing some Formula I compounds containing halogen substltuents Is 
by direct halogenab'on of an appropriate phenothiazone or analog thereof as illustrated by the following 




CI 



Still another process useful for preparing many of the Fbmiula I compounds la by the reaction of an 
iropriate aniline with an appropriate quinone aa Illustrated by the following equation: 




This general process is described in the literature. 

A specific process for preparing the intermediate phenothiazin-3-one is illustrated by the following 




A B CD 

The process requires the use of 2 moles of quinone per mole of aniline. Any suitable solvent may be used. 
Example of such solvents are acetic add, lower alkanols, acetic addlHja, loweralkanol/water or other polar 
solvents. A preferred solvent is one which will dissolve A B and O and in which C is substantially Insoluble. 
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room temperature — lower temperatures, e.g. as lowas -10X, may be 
used - elevated temperatures may also be used but are not required. This process is more ftilly described 
in European Patent Specification EP— A— 0,149,297, . . 

Anotlier useful process to prepare certain ofthe compounds of the present mvention is the oxidation or 
r certain phenothiazines or benzo[a]phenothiazines by^ndard oxidizing agents such as potassiurn 
dichromate. NaCO. and _ ^rS^lf 'o-f :^'2?r^^^^^^ ^Z^^A^T' 



Txampfesrf the Formulae I ar,d II compounds follow. These_exam pies are illustrative and are provided 
as an aid to understand the invention. All temperatures are m degrees Celsius and are uncorrected. 



.„ . . , jn of 1.72 kg (16 mol) of p-benzoquinone in 13 Irtres MeOH at room temperature 

n added slowly a solution of 1.0 kg (8 mol) of 2-amlnothiophenol in 600 tnol MeOH over « Pw'od of 
• ■ ixture was sdrrad at room tamperature for another 2 hours and then the prod w 



3H-phenothlas3-one 




eg of eerie ammonium nitrate i n 1 2.5 liters of H^O and 1 .25 liters of HOAo at 
niru was aaaea aroi»...» a dilution of 100 g of phenothiazlne In 500 ml acetone over a period of 20 
minutes. The resulting mixture was stirred for another 20 minutes and product 3H-phenrthi^^^^^^ 
was then filtered off. The filtered 3H-phenolhiazin-3Kine was washed with water ^'°^'Z^1f^^^°^ 
! give 92 g Of crude 3H.phenothiazln-3-one. The crude 3fHjhenothiazln*one was extracted with minimum 
volume of CHXI,. Upon dilution of the CHrfa, solution with 10 times the volume of eye 
volume Of wi.»;'«:^uP™ ...^ and dried to afford 35 g of 3H-phenothlazlr>*one 



To a stirring solution of 500 g (2.34 mol) of 3H.phenothlazin-3«ne In 12.5 liters of glac"" "cf c aad 
was added 1 .25 kq of potassium dichromate. The mixture was stirred at room temperature for 1« hour, to 

Ihte r^Wng rniZre was then added 2.34 moi of a 1 1M solution of chlorine in gi-- — «- — * ■* 

over a period of 4 hours. The progress of th 

I was added. After addition of chlorine was , -- _ ■ - . 

another 1/2 hour and was then poured into 120 liters of HJO with vigorous sdrring. The 4<!hlor»3IH-pheno- 
thiazm-3.one precipitated was allowed to settle overnight The maiorily of the fq"™""^^^^^^^ 
siphoned and discarded and the rest was filtered. The filtered precipitate was washed ttioroughiy with 




0 4-Chloro-1,7-dimethyl-3H-phenothiazin-3-one _ 

Following the procedure described in Example 2 but substituting l,7-dim6thy|.3H-phenothiazin-3<Hte 
for 3H-phBnothiazin-3-one for 3H-phenothiazin-3-one the title compound was obtained, m.p. 215— Zlirt. 
Analysis, calculated: C, 60.98; H,3.66; N, 5.08; S, 11.63; CI, 12.86. 
Observed: C, 60.78; H, 3.75; N, 4.99; S, 11.79; CI, 13.01. 

Example 5 

4-Chloro-2,7-dimethyl-3H-phenothlazin-3-one 
Following the procedure described in Example 2 but substituting 2,7-dimethyl-3H-phenothiazin-3-one 
for 3H-phenothiazin-3-one the title compound vras obtained, m.p. 1^195°C- 
» Analysis, calculated: 0,60.98; H,3.e8; N, 5.08; S, 11.63; C . 2.86. 
Observed: C, 60.89; H, 3.79; N, 5.22; S, 11.63; CI, 12.50. 
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4-ChloFo-2-inethyl-3H-phsnothiazin-3-one 
Following the procedure described in Example Z but substituting 2-methyl-3H-phenothiazln-3-one for 
3H-plienothiazin-3-ane, the title compound was obtained, m.p. 206°C. 

Analysis, calculated: C, 59.66; H,3.08; N.5J35; 8,12.25; CI, 13.55. 
Observed: C, 59.59; H,3.35; N,5.32; 3,12.64; CI, 13.27. 

4-Chloro-7-methyl-3Hi]henothiazin-3-one 
Following the procedure described In Example 2 but substituting 7-methyl-3H-phenothiazln-3-one for 
3H-phenothlazin-3-one, the title compound was obtained, m.p. 218°C. 

Analysis, calculated: C, 59.68; H,3.08; N,5.35; 8,12.25; 0,13.55. 
Observed: C, 69.48; H,3.17; N,5.27; 8,12.40; 0,13.63. 



Following the procedure described in Example 2 but substituting 7-ethoxy^-rnethoxy-3H- 
phenothiazin-3-one for 3H-phenothlBzln-3-one, the title compound was obtained, m.p. 236-239°C. 
Analysis, calculated: C, 55.99; H,3.76; N,4^5; 8, 9.96; CI, 11.02. 
Observed: C,5a05; H,3.93; N,4.37; 8,10.11; CI, 10.99. 

4-Bromo-2-methyl-3H-phenothiazin-3-one 
Following the procedure described In Example 2 but substituting 2-methyl-3H-phenothiazin^onB for 
3H-phenothlaan-3-ono and substituting bromine for chlorine, the title compound was obtained, m.p. 190°a 
Analysis, calculated: 0,50.99; H,2.63; N, 4,57; 8,10.47; Br, 26.09. 
Observed: C, 50.97; H,2.69; N, 4.61; 8,10.56; Br, 26.24. 

Example 10 
9-Methoxy-3H-phenothiazin-3-one 
To a suspension of p-benzoqulnone (3.0 gl In 15 ml methanol was added 2-amino-3-methoxy- 
■ (2.2 a) dissolved In 10 ml methanol. The mixture was stirred at room temperature for 45 
nd concentrated In vacuo. The residue was triturated with ether and filtered. The resulting' dark 
chromatographed on silica gel and eluted with EtOAo, to afford the desired compound, m.p. 



Analysis, calculated: 0,64.18; H,3.73; N, 6.76; 8,13.18. 
Observed: 0,64.10; H,3.83; N, 6.69; 8,13.40. 

7-Fluoro-3H-phOTOthiazln-3-one 
Following the procedure described in Example 10 but substituting 2-amino-5-fluorothlaphenol for 2- 
amIno-3-methoxythiophenol, the title compound was obtained, m.p. 240°C. 
Analysis, calculated: C, 62.33; H, 2.61; N, 6.06; 8,13.86; F,8.21. 
Observed: C, 62.26; H, 2.70; N, 6.05; S, 14.04; F, 8.06. 

Example 12 
4-Chloro-7-fluoro-3H-phenothia2in-3-one 
Following the procedure described in Example 2 but substituting 7-fluoro-3H-phenothlazln-3-one for 
3H-phenothiazin-3-one, the title compound was obtained, m.p. 250— 255°C 

C, 54.25; H, 1.90; N, 5.27; 8,12.07; F,7.15; 01,13.34. 

C, 54.10; H,2.01; N, 5,35; 8,12.20; F,7.20; CI, 13.50. 



Analysis, raiciMaSSt 'ci'a N,5J6; 8,12.27; F,7.26. 

Observed: C, 59.60; H,ai1; N,5.20; 8,12.17; F,7.33. 



Following the procedure described in Example 10 but substituting 2-aminothlophenol for 2-amino-3- 
methoxythiophenol and substituting 2,6-dimethoxy-p-benzoquinone for p-benzoquinone, the title 
compound was obtained, m.p. 193°C 
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Example 15 

1,2-Dimethoxy-4-methyl-3H-phenothiazin-3-one 
Following the procedure described in Example 10 but substituting 2-aiiiinothiophenol for 2-amino* 
methoxythiophenol and substituting 2,3-dimethoxv-5-methvl-p-benzoquinone for p-bonzoquinone, ths 
title compound was obtained, m.p. 138°C. 

Analysis, calculated: C, 62.70; H,4.56: N,4.87; S, 11.16. 
I Observed: C,K.72; H,4.74; N,4.92; S, 11.28. 

Example 16 

1,7-Dlmethvl-3H-phenothiazin-3-oneand2,7-dimethyl-3H-phenothiazin-3-one 
- le procedure deacrlbedjn Example 10 but^substituting 

afforded flreti^iT^'iniBthyl^Hiih^ m p- ITTC. 

Analysis, calculated: C, 69.70; H,4.60; N,5.81; 5,13.29. 
Observed: C, 69.51; H,4.82; N,6.7S: 8,12.27, 

I and secondly, 1,7-dImBthyl-3H-phenothiazln-3-one. m.p. 168—170^ 
Analysis, calculated: C, 69.70; H,460; N,B.81; S, 13.ffl. 
Observed: C, 69.59; H,4.63; N,B.80; 8,13.40. 



, uru».iu.o v^..^ ....rJe 10 but substituting 2-amIno-&fluorothfophanol for 2- 

_ /thiophenol and substituting 2>dichloro-p-benzoqulnona for p-bonzoquinone, the title 

compound was obtained, m.p. 256-258X. 

Analysis, calculated: C, 48.02; H, 1.34; N,4.68; S, lO.ffl; F,e^; C ,a^. 
» Observed: 0,47.93; H, 1.42; N,4.63; 8,10.75; F,e.42; CI,23J0. 

Exemple 18 
1ADIchloro-7-fluoro-3H-phenothlazIn-3-on9 
Following the procedure described in Example 10 but substituting 2.«mino-5-fIuoro*ioph8nol torZ- 
s amino-3-methoxythlophanol and substituting 2,5.dichloro-p-benzoquinon8 for p-benzoqulnone, the lltle 
compound was obtained, m.p. 245— 247°C. 

Analysis, calculated: C, 48.02; H, 1.34; N. 6.33. 
Observed; C, 48.20; H, 1.14; N,6.20. 

^ Example 19 

2-Methoxv-7-methylthio-3H-phenothiazin-3-onB , ^ ,. 

Following the procedure described in Example 10 but substituting 2-amino-5-methylthio thiophenol for 
2-amino-3-methoxythiophenol and substituting 2-methoxy-p-benzoqulnone tor pienzoqulnone, the title 
compound was obtained, m.p. 222— 224'C. _ 
n Analysis, calculated: C, 68.11; H,3.83; N,4.84; 8,22.16. 
Observed: 0,68.28; H,4.24; N,4.62; 8,22.02. 

Example 20 

4-Trif luoromethyl-3H-phenothiazin-3Kine and 2,4-bis(trifluoromethyl)-3H-phen<rthiaan-3-one 
io A solution of 3H-phenothiazin-3K)ne (10 g), trifluoromethyl iodide (50 g) and pyridine (40mlMn 
acetonitrile (140 ml) was irradiated with a 450 watt lamp for 3 days. The volatiles were remwed under 
vacuum and the resulting residue ohromatographed on a silica gel column eluting with 5% EtOAc/CHaQsto 
afford firstiv, 2/4-bis(trifluromethvl)-3H-phenothiazin-3-one (650 mg) m.p. 173— 175°C. 
- — ■ •■ • C4814- H, 1.44; M,4.01; S, 9.18; F, 32.64. 

c!48!25; H, 1.72; N,4.00; S, 9.28; F, 32.51. 
lH-phenothiazin-3-one (1.76 g), m.p. 184— 185°C. 
■• N,4.98; S, 11.40; F, 20.27. 

, Example 21 

4-Acetyl-3H-phenothiazin-3-one 
Asolution of 3H-phenothiazin-3^ne (2 g) and acetaldehyde (32 ml) in benzene (240 ml) was irradiated 
with a 450 watt lamp for 2 days. The volatiles were removed under vacuum and the residue 
chromatographed on a silica gel column eluting with 25% EtOAcrtiexane to afford the desired compound, 
I m.p.222°a 
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Stepi: 

2-Melhoxy-p-benzoquinone 
Vanillin {ZASZ kg) was added to a solution of sodium hydroxide (640 g) in water (8 1) and cooled to 10°C 
a with an ice-bath. Then a solution of hydrogen peroxide (30%) (2.4 1) was added at a rate to keep the 
temperature of the reaction mixture below 30°C. The addition completed (about 2 hours), the reaction 
mixture was added over a period of 3 hours to a suspension of sodium periodate (880 g) In water (4 1) and 
acetic acid (640 mi) cooied with an ice-bath to WC (the temperature of the reaction mixture was kept below 
35°C). The precipitate was filtered, washed with cold water followed by ethanol/hexane (1:1) mixture and 
I air-dried to afford the title compound (1.9 kg), m.p. 144— 147°C, 

Step 2: 

2-Amino-5-methoxvthiophenol 
To a solution of potassium hydroxide 8N (1.3 I) was added 2-amino-6-methoxybenzothiazoie (750 g) 
0 and the mixture was refluxed for 18 hours. The resulting solution was neutralized by the addition of 
concentratsd HQ, to pH 8.0, then acetic acid to pH 6.0. The precipitate which formed was filtered and 
- - " — 1i was used immediately In Step 3. 



s, (1.15 kg) (Step 1) In methanol (8 I) was added 
■ " m Step 2) in methanol (6 1). The reaction 

._. ._ ^ ..-ed and the collected solid washed with 

methanol (8 1). The product Isolated was swished wHh DMF (18 1) for 2 hours, filtered and air-dried. The 
iterial was dissohrad In hot DMF (16 1) (130°— 140*0, filtered through Celite* and the filtrate cooled 
smperatura. Hie cryatals were filtsred, washed with methanol (8 1) and air-dried to afford the title 
Id (703 g), m.p. 2SI--33SK. 



suspension. Then, the precipitate was filtered, washed with methanol and alr-drled tc 
40. compound (312 g), m.p. 260— 261°C 

Analysis, calculated: C, 47.74; H,Z86; N,3.98; 8,9.10; Br, 22.68. 
Obssived: C, 47.74; H,2.81; N,3.90; S,9.02; Br, 22.37. 

Example 23 

4S 4-Chloro-2-ethoxy-3H-phenothiazln-3-one end 4-chloro-2,7-dleaioxy-3H-phenothiazin-3-one 

Metallic sodium (S06 mg) was dissolved in absorbed ethanol (75 ml) and 4-chloro-3H-phenothiazln-3- 
one (4.95 g) was added and stirred overnight at room temperature. The solvent was removed in vacuo, the 
resulting residue stirred in acetone (500 ml) for 1 hour and filtered. The filtrate was evaporated to dryness 
and the residue was chromatographed on a silica gel column eluling with 5% EtOAc/toiuene to afford 
so firstly, 4-chloro-2-ethoxy-3H-phenothiazin-3-one (1.33 g), m.p. 188— 189°C. 

Analysis, calculated: C, 57.63; H,3.45; N,4.80; S, 10.99; CI, 12.15. 

Observed: C, 57.66; H, 3.54; N,4.81; S, 11.16; CI, 12.02. 

and secondly, 4-ohloro-2,7-diethoxy-3H-phenothiazin-3-one (110 mg), m.p. 227— Z28°C. 

Analysis, calculated: C, 57.22; H,4.20; N.4.17; 3,9.55; CI, 10.56. 

Observed; C, 57.19; H,4.35; N,4.07; 8,9.62; CI, 10.61. 

Example 24 
2-(n-Butylthio)-3H-phenothlazin-3-onB 
To a solution of 3H-phenothiazin-3-one (0.64 g) in 75 ml methanol was added thiethylamine (1.0 ml) 
so and n-butanethiol (0.58 ml). The mixture was stirred at room temperature for 48 hours. Then 2,3-dichloro- 
5,6-dicyano-1,4-benzoquinone (0.67 g) was added. The mixture was stirred at room temperature for 2 
hours. The solvent was removed in vacuo. The residue was chromatographed on neutral alumina (Act III) 
and eluted with 15% EtOAc/hexane to afford the title compound (0.4 g), m.p. 133X. 
Analysis, calculated: 0,63.78; H,5.02; N,4,65. 
es Observed: 0,63.61; H,5.04; N,4.51. 
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4^fi-Butylthio)-3H-phBnothlazin-3-one , „„ „ ^ 

To a solution of phenothlazin-3-one (0.21 g) in 20 ml THF was added triettivlamine (a28 m l a^ n- 
butanethiol (02 ml). The mixture was refluxed for 15 hours and cooled to room teW 
Diohloro-5,6-dicyano-1,4-benzoquinone (DDQ) {0.22 g) was added and the reaction was s^"- ^d for 2 hou s 
at 25° The solvent was removed in vacuo. The residue was chromatographed on neutral alumina (Act III) 
and eluted with 15% EtOAc/hexane to afford the title compound, m.p. 72 C. 
Analysis, calculated: C, 63.78; 
Observed: 

To a solution of 2-methylXnSn -3^n'e1"Sf ^^M^. 
(0.8 ml) and n-butanethiol (0.7 ml). The mixture was birred at room '^'"^1*"^^^;^^^^, 
5,6-dicyano-1,4.benzoquinone (0.22 g) was added. The mixturewas stirred 
hn,irs. ThB mixture was stirred at room temperature for 2 hours. The f?'*^**^ removed 

lina (Act III) eluting with 16% EtOAcfliexane to give the title 



mpound (120 mg), m.p. 97°C. 
Analysis, calculated: C, 64.75; H, 5.43; N, 4.^ 
Observed: C, 64.62; H, 5.53; N, 4.. 



Example 27 
2-S-Qlutathlonyl-3H-phenolh 

Kjne (0.22 g), triethylamine (0.41 ml) and glutathione (0.3 g) In 1,2- 
at room temperature for 5 days. The solvent was removed in vacuo. The 
... -r and filtered. The filtrate was concentrated In vacuo and then 
)d on XAD resin and eluted with water to gh« the title compound. 
Example 28 

4-Chloro-2-S-glutathionylphenothlazin-3-onB ^ ,„ 

Following the procedure of Example 27, but substituting +chloro-3H.ph9nothlazlne*one for 3H- 
■phenothiazln-3H)na, the title compound was obtained. 

Example 29 

Following the procedure described in E^mple W butlubstitutlng ^■f"'"<^'*S;^^^Z^^ 
methoxythlophenyl and substituting 1,4.naphthoquinone for p-benzoquinone the tMe compound was 



Following the procedure described in Example 2; but substltuflng 5H-banzo[a]phenothlazln-SK)ne for 
3H-phenothlazln-3-one, the title compound was obtained, m.p. 230—231 C. 

Example 31 

fr*lethyl-5H-ban2o[alphenothiazin-&<ina . 
Following the procedure described in Example 10, but substituting 2.amlnothlophenolfor Z-amino* 
methoxythiophenol and substituting 2-methyl-1,4-naphthoquinone for p-benzoquinone, the title 
ipound was obtained, m.p. ISI-C „ „ « 

Analysis, calculated: C, 73.62; H,4.00; N, 5.0B; S, .56. 
Observed: C, 73.77; H,4.16; N,4.99; S, 11.69. 



Following the procedure described in Example 10 but substlluting ?-«""^j9^'^J^J;f'r^^- 
methoxythio^enol and substituting 5.hydrtixy-2-methyl-1Anaphthoqumonefor p-benzoquinone, the title 



1-Methoxy-6-methyl-5H-phenothiazin-5-onB . =u 

Potassium fert.-butoxide (500 mg) was added to a "'1^*7^*7^ 
benzo[alphenothiazin*one (from Example 32) (500 mg) and methyl iodide (2 ml) m DMF (20 '^^.^BrW 
r min^ at room temperature, EtOAc (2B0 ml) was added followed by water (200 ml). The aqueous layer 
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was decanted and the organic layer was dried and evaporated to dryness. The residue was treated with 
ether, filtered and airdried to afford the desired product (420 mg), m.p. 170— 171°C. 

Analysis, calculated: C,70J4; H,4.26; N,4.56; S, 10.43. 

Observed: C,7a37; H,4.44; N,4.45; S, 10.52. 

Example 34 
4-Hydroxy-3H-phenothiazin-3-one-5,5-dioxide 
To a suspension of 3-hydroxy-10H-phenothiazine-5,5-dioxide (1.75 g, 7 mmoles) in 2% aqueous 
sulfuric acid (25 ml) there was added, at room temperature, a solution of 80% sodium chlorite (3.17 g, 
to 28 mmoles) in water (25 ml). The mixture was stirred for 15 minutes, then the red-orange precipitate was 
filtered to afford crude product (1.73 g). Purification was achieved by crystallization from DMF-methanol, 
m.p. 266^ (dec.). 
Analysis, cal 
Observed: 

Example 35 
4-Chloro-3H-phenoxazin-3-onB 
To a solution of 1.2 g of 3H-phenoxazin-3-one In acetic add (25 ml) was added KjCrjO, (3.7 g). A 
solution of chlorine in acetic acid was added dropwise to Uia resulting suspension. After disappearance of 
20 the starting material, as monitored by TLC, the reaction mbcture was poured Into 200 ml of H,0 and tfie 
resulting precipitate was filtered (1.2 g) and chromatographed on ailica gel to yield the ' 

2ADi-t4}UtyMH™herK)thiazin-1-one 
To a solution of 4^ gm of 3,5-dW-butyl-1^-benzoquinone in 20 ml of ether was added a solution of 
1.25 a of 2-amInothIophenol in 6 ml of ether. After stirring for 1 hour at 25°, the reaction mixture was 
evaporated. The residue was purified by flash chromatography on silica gel using 2% ethyl acetate m 
30 benzene as eluent There was thus obulned 880 mg of the title compound as da* blue plates, m.p. 
137— 14r. 

: 0,73.81; H,7.12; N,430; 3,9.85. 
0,73.77; H,7J3; N,4.33; 8,9.86. 

35 Example 37 

4-Bromo-1,7-dimethoxy-3-H-phBnothiazin-3-one 
To a suspension of l,7-dimethaxy-3H-phenothiazin-3-one (300 mg) in acetic acid (9 ml) was added a 
0.63 IVI solution of Br^ in acetic acid (1.92 ml). After 15 minutes, methanol was added and the solid filtered, 
washed with ether and air dried to afford the title compound (353 mg), fn.p. 267— 270°C (dec). 

40 

Example 38 

4-Chloro-1 ,7-dimethoxy-3H-phenothiazin-3-one and 2Adichloro-1 ,7-dimethoxy-2-H-phenothiazin-3-one 
To a suspension of 1,7-dimethoxy-3H-phenothiazin-3-one (800 mg) in acetic acid (24 ml) was added a 
1.15 M solution of CI2 in acetic acid (3.1 ml). After 15 minutes, methanol was added and the mixture was 
45 filtered, washed with ether and air dried to afford a mixture of the two title compounds (700 mg), which 
were separated on a silica gel column (Et0Ac:0H:CI„ 1:9), affording 4-chloro-1,7-dimethoxy-2H-pheno- 
thIazIn-3-one, m.p. 278— 280°C (dec.) 

Analysis, Calculated: 0,54.64; H,3.28; N,4.55; 8,10.42; 0,11.52. 
Observed: 0,54.44; H,3.26; N,4.62; 8,10.54; 0,11.48. 

SO and 2,4dichloro-1,7-dIm^oxy-3H-phenothiazirv3.ona, m.p. 259-260°C (dec.) m/e 341. 

Example 39 

7-M6thOxy-2-(4-methyIpIperBzin-1^)-3H-piTenothiazin-3-one 
A mixture of 7-methoxy-3H-phenothiazin-3-one (1.2 g) and N-methyl piperazine HOI (3.4 g) In OMF 
65 (20 ml) was heated at 100°C for 3 hours. Then NalOi (1 g) was added and the reaction mixture was heated at 
1 00°C for 1 hour. Ice-water was added to the reaction mixture followed by ethyl acetate. The aqueous layer 
was decanted, filtered and the filtrate basified with I^COa and extracted with ethyl acetate. The organic 
layer was evaporated to dryness, the resulting residue was dissolved in CHiCIs,, dried and evaporated to 
dryness to afford the crude final product (1.2 g) which was purified by chromatography on silica gel column 
60 eluting with 10% MEOH/CHjClj to give the title compound, m.p. 208— 209». 



jc acid (0.5 M) (6 ml) and stirred for S minutes. Hexane 
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(100 ml) was added and the resulting precipitate was filtered. Tlie solid was suspended In a mixture of 
aqueous K2CO3 (50 ml), EtOAc (100 mi) and metlianol (20 ml) and stirred for 15 minutes. Afterflftraaon and 
decantation. the organic layer was washed with brine, dried and evaporated to dryness to afford «ie title 



4-Bromo-3-hydroxy-2,7-dimethoxY-10-H-phenothiazine 
I To a suspension of 4-bromo-2,7-dimethoxy-3H-phenothiazln-3-one (100 g) in a mixture of ethylacetete 
(2 1) and water (1 1) was added sodium hydrosulfite (200 g) in one batch with mechanical stirring. The 
orange reaction mixture was stirred for 15 hours under a nitrogen atmosphere. The resulting white reaction 
mbctSre was filtered and the precipitate washed with water under a nitrogen atmosphere to prevent air 
oxidation of the compound. The title compound (130 g) was obtained as a wet matenal and was used as 
f such In the next step (Step 2). An analytical sample was air driwl, m-P- 18|^- 
Analysis, Calculated: C, 47.74; H, 3.42; N,3.95; S,9.05; Br, 22.56. 
ObseWad: C, 47.21; H, 3.39; N,3.74; S,8.76; Br, 22.44. 



3-Acetoxy-4-bromo-2,7-dlmethox, — ^ 
Wet 4-bromo-3-hydroxy-2,7-dimethoxy-10-H-phenothlazlno (130 g) (from Mep 1) w 



pyridine (230 ml). The mixture was cooled to VC In an ice-water batti. Acetic anhydride (195 ml) was then 
slowly added. The solution was left stirring at room temperature for 1/2 hour. The mixture was then 
concentrated under reduced pressure to approximately 1/3 of the original volume. Then a mixture of 
25 ether:hexane, 1:1 (700 ml) was added, causing a large amount of crystals to appear. ware 
filtered washed with ether, and air dried, giving 51.4 g of pure 3-8oetoxy^bromo-2,7-dim«thoxy-10- 
phenothiazine. The mother liquors were reevaporated, and ether and hexane ware added again, giving 
36.37 of crude 3-acetoxv-4-bromo-2,7-dimethoxy-10H-phenothiazlne m.p. 201— 203°C 
Analysis, Calculated: C, 48.50; H, 3.56; N, 3.53; S, 8.09. 
30 Observed: C, 48.31; H, 3.47; N, 3.47; S, 8.00. 

3.Acetoxy-4-bromo-2,7-dimethoxy-10H-phenothiazin-5,5-dioxide 
To 3^icetoxy-4-bromo-2,7-dImethoxy-10H-phenothiazin (20 g) (from Step 2) in 
» CHjCljjMeOH, (1 :1) (600 ml), was added m-ohloroperoxybenzolc acid (26.0 g). The raactior 



0 ml), was added m-ohloroperoxyoenzoic acio wo.u gi. 1 no rssGuoii inijuuis ibk;"'? 
th the formation of a yellowish precipitate which corresponded to the intermediate 
sulfoxide on the 5-poaition. The mixture was heated at reflux for 18 hours. The solid ™" *f " "'I?'*" '7 
washed with ether. Since there was still some sulfoxide remaining, the solid was suspended In Bthanol.1,2- 
dichloroethane (500 ml) with 1.35 g of m-chloroperoxybenzoic acid and heated at reflux overnight (15 
0 hours). The solid was then filtered and washed with ether and air dried giving 13.0 g of 3-acBtoxy-4*romo- 
2,7-dimethoxY-10H-phenothiazine-5,5-dioxide, m.p. 260X. 

Analysis, Calculated: C, 44.87; H, 3.29; N, 3.27; S, 7.49. 
Observed: C, 44.82; H, 3,21; N,3.18; S, 7.B7. 

S Step 4. 4.Bromo-3-hydroxy-2,7-dimethoxy-10H-phenothiazin-5,5-dioxide 

To a suspension of 3-acetoxy-4-bromo-2,7-dimethoxy-10H-phenothiazine-5,5-dioxide (10.0 g) in 

methanol (105 ml) was added a solution of 2N aqueous sodium hYdroxide£4ml) under a nitrogen 

atmosphere. After 20 minutes, the mbdure was acidified with 10% wN aqueous aceho 
a alargeamountof compound to precipitate. The mixture was tiien diluted wrth water (1 OB nil) and the solid 

filtered, washed witti water and ether and dried In a dealccator to afford quantitatively tiie title compound, 

m.p. 252-260^ (dec). 

Steps. 4.Bromo-2,7-dimethoxy-3H-phenothiazin-3-onB-5,5-dloxlde 

To a stirred suspension of 4-bromo-3-hydroxy-2,7-dimethoxY-10H-phenottiiazin-5,5<'--'- 

4)(1 g)lnTHF(10ml)wasadded2,3-dichloro-5,6-dioyano-1,4-benzoqumone(1.17g).Aft 
mixture was filtered, the solid washed with ether and air dried. The solid was filtered through a sHIo 
pad wltti CHsCliiEtOAc, 1:1, to afford the tide compound (300 mg), m.p. 228— 230X (dec), m/e 383. 



41 



Example 42 

2,7-Dimethoxy-4-(4-methylplperazin-1-yl)-3H-phenothazin-3-one-5,5-dioxide 
To a stirred suspension of 4-bromo-3-hYdroxy-2,7-dimethoxy-10H-phenothiaane-5,5-dioxide (1 g) in 
THF (10 ml) was added 2,3-dichloro-5,5-dicyano-1Abenzoquinone (1.17 g). After a period of 20 minutes, 
! N-methvl piperazine (1.44 ml) was slowly added. After 20 minutes, hexane was added to the mixture and 
tlie resulting precipitate was filtered, washed with ether and air dried. Tlie compound was 
chromatographed using CHjCljilVIeOH (9.5:0.5) as eluant, to afford the title compound (242 mg), m.p. 261*0 
(dec). 

Analysis; Calculated: C, 58.67; H, 5.83; N, 10.80; S, 3.24. 
0 Observed: C, 58.73; H, 5.67; N, 10.83; S, 8.56. 

4-Hydroxy-2,7-dimethoxy-3H-5ienothiazin-3-one-5,5-dioxide 
^ of4-bromo-3-hydroxy-2,7-dimethoxy-10H-phenothiazine-5,5-dioxida(100mg) 
later (0.1 ml) and 2>dichloro-5,6-dicyano-1,4-benzoquino" '" 



20 1ABIa(1-propvl8mino)-3H-phenoaiiazin-3-one-5*dioxide 

To a solution of 3-hydrexy-10H-phenothiazine-S,5-d1ox[de (989 mg) In THF (50 ml) was added 2,3- 
dlchlon>«,6-dlcyano-1Abenzoquinone {1.82 g). ThB resulting green mbcture was stirred at room 
tempsraturs for 3 minutes, then thare was added n-propyl amine (2.36 g). The mixture was stirred for 20 
minutes and than Altered. The filtrate was evaporated to dryness and the residue chromatographed on a 

2S column of silica gal aluting with a 1:20 mbcture of ethyl acetate and dlchloromethane to afford the title 
compound as a purple solid (850 mg). Crystallization fram methane afforded purple crystals (606 mg), m.p. 
174—178^ 

Analysis, Calc'd: C, 60.14; H,5.89; N, 11.69; 8,8.92. 
Found: C, 60.08; H,5.93; N, 11.80; S,8.71. 

Example 45 

1,4-Bis(4-methvlpiperazln-1-vl)-3H-phanothiazin-3-one-5^-dioxide 
The procedure of Example 44 was used, substituting N-methyl piperazine lor n-propyl amine to afford 
the title 'compound. It was ciystattized from a toluene-haxane mbdure to afford red crystals, m.p.: 
35 247— 249°C (dec). 

Anaiysia, Calc'd: C, 59.84; H,e.16; N, 15.86; S,7.26 
Found: C, 59.98; H,&35; N, 15.58; S,7.1. 

Example 46 



To a stirred solution of 5-hydroxv-12H-benzo(alphenothlazine (SO g) in pyridine (115 mi) was added 
acetic anhydride (48 ml). The reaction was exothermic stirring was continued without cooling for 30 
minutes, then the mixture was cooled to ICC using an ice bath. The yellow crystalline solid was filtered and 
<S washed with ether to afford the title compound {23A g). The product was crystallized from ethyl acetate, 
m.p. 185— 186°C. 

Step 2: 6-acetoxy-12H-benzo[a]phenothiazine-7,7-dioxide 

To a suspension of 5-acetoxy-12H-benzo[alphenothiazine (10 g) in dlchloromethane (125 ml), was 
so added a solution of m-chloroperoxybenzoic acid (18 g) in methanol (125 ml). The mbaure was refluxed for 
2.5 hours, then after coaling to room temperature the insoluble solid was filtered to afford the desired 
sulfone (8.6 g). The solid was recrystallized from THF m.p. 284— 287"C. 

Analysis, Calc'd: C, 63.70; H, 3.86; N,4.13; S, 9.45. 

Found: C, 63.67; H, 3.82; N,4.20; 3,9.44. 

Step 3: 5-hydroxv-12H-benzo[a]phenothiazine-7,7-diox!de 

To a suspension of 5-aoetoxy-12H-benzo[a]phenothiazine-7,7-dioxide (6.6 g) in methanol (200 ml), kept 
under a nitrogen atmosphere was added 2N aqueous sodium hydroxide solution (132 ml). The mixture was 
stirred at room temperature for? minutes, then there was added 10% acetic acid (200 ml) and water (300 
so ml). After 10 minutes of stirring the mixture was filtered to afford the title compound (S.68 g) as a pinic solid. 
The solid was recrystallized from THF, m.p. 334% (dec). 

Analysis, Calc'd: C, 63.70; H,3.86; N,4.13; 8,9.45. 

Found: C 63.67; H,3.82; N,420; 8,9.44. 
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Step4: 6-(1-Propyl amino)-5H-benzo[alphenothiazin-5-ons-7,7-dioxide -rue /,n „ii 

To a suspension of 5-hydroxy-12H-benzo[alphenothiazin6-7,7-dioxide (594 mg) in THF (10 ml) was 
added 2,3-dichloro 5,6-dicyano-1,4-benzoquinone (1.021 gram). The mixture was stirred at roOT 
temperature for 2 minutes, then there was added n-propyl amine (0J2 ml). The stirring was continued for 0.5 
s hour, then the mixture was evaporated to dryness. To the residue was added 50 ml d'^'orom^hane and 
the mixture was stirred for 15 minutes and filtered. The filtrate was evaporated to dryness and the rwidue 
S^SdfTom a mIZe of toluene and hexane to afford the title compound (442 mg) as a ™d.b.t.wn 



crystalline solid, m.p. 14S-151°C (dec). 

Analysis, Calc'd: C, 64.75: H, 4.58; N,7J5; S, 9.10. 
» found: C, 64.66; H,4.48; N,7.95; 5,9.04. 



ie for n-propyl amine, to 



w afford the title compound, m.p. slow dec. from 183°C. 

Analysis, Calc'd: C, 64.10; ».«X7; N, 10.68; S,8.15. 
Found: C, 63.89; H,4.90; N, 10.58; S.8.10. 

Example 48 

20 &Amino-5H-l»nzo[alphenothiazin-5-ana-7,7-dioxlde ,. ^ ,^ 

The procedure of Example 48, Step 4 vwB used, substituting 28% aqueous ammonium hydroxide 
solution for n-propyl amine, to afford the title compound, m.p. 264—266^. 

Certain of the compounds herein disclosed cor—'- "~ ■^"o 
invention is meant to include the various diastsrso 
» optically active resoivad forms. 

Some of the compounds described may exist 
forms are included within the present invention. 




in which 

X is in the 1 or 3 position and is O, S or 

B R is H, 0,-6 branched or linear aikyi, ON , ,., _ ^ 

Y is 0, Se, S, SO, SOj or NR; and the broken line represents a double bond between the 1 and 2 or 2 and 
3 position's; 

each of R„ Ra, Rj and R, independently of the others, is 
(1) hydrogen, 
K (2) 0,-6 alkyl, 

(3) Cj-6 alkenyl, 

(4) -(CH,)„M 

where n is 0 or an integer from 1 to 6 and M is 
(a) ORs, 
S5 lb) halogen, 

(d) Sf£ where Rj is H; C,— C, alkyl; benzyl; phenyl or substituted phenyl where the substituents are 
C-, alkyl, halogen, CN, CF,, COOR., CHaCOOR^ (CH J„NR.R, where n is 0, 1 or 2, C,-, alkoxy, OH or C, ^ 
haioallwl; — (CH,)„COOR„ where m is 0 or an integer from 1 to 6 and R, is H, phenyl or C,-« alkyl; CN, 

SD formyl, CF, or CH^i^ where R,, is C-, alkyl, phenyl or dimothylamino; 

(e) phenyl or substituted phenyl as defined sbove for R.; 

(f) COOR,; 
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where R,e is H, (CHa)„ COOR, where n is 0 or an integer from 1 to 4, Ce alicyl, CF,, phenyl, or substituted 



nere ib aiKyi, uenzyi ur piiBnyi, 

(i) — NRjR, Where R, and Rj are independently selected from H, phenyl or substituted phenyl as defined 
rove for R, or C,-, alkyl. C,-4 alkylaminoalleyl, or may be joined through the N to form a 4-methyl 



(I) -C-CH,OH; 

(m) — SOR„ where R„ is C,-e alkyl, phenyl or substitufsd phenyl as defined above for R,, (CHttCOORa 

I where m is 1 to 6, CN, formyl or CF3; 
(n) — CONRsR,; 
(o)-S02NR.R,; 

(p) — SOiRia where Ri, la OH, H, C,-« allcyl, phenyl or substituted phenyl as defined above for R» 
(CH,)„COOR, where m is 1 to 6, CN or CF,; 
r (q) NOs; 



-0-C-R„; 
0 

-0-0-NR,R,; 



(u) -CN; or 

(v) NR„R,. where R„ and Ri« are such that NHR„Ri. is an essentia^ amino acid; 
« or any two of Ri, R2, 1^ and R4 are joined to form a fourth saturated or unsaturated C^ ring; and 
T is H, halogen or CFj. 

2. The use claimed in Qaim 1, in which, in Formula I, X is in the 1-positidn. 

3. The use claimed In aaim 2, in which X is 0 or NR. 

4. The use claimed in Claim 3, in which, in Formula I, Y is S, SO, SO;,, NR or 0 and, in the structural unit 
« (CHj)„M, n is 0 or 1. 

5. The use claimed in Claim 4, in which. In Formula I, X is 0 and Y is S. 

6. The use claimed in Claim 1, in which, in Formula I X is in the 3-position. 

7. The use claimed in Claim 6, in which X is O or NR. 

8. The use claimed in Claim 7, in which in Formula I Y is S, SO, SOz, NR or 0 and in the stnjcturel unit 
so (CHa)„M, n is 0 or 1. 

9. The use claimed in Oaim 8, in which Y is S or O. 

10. The use claimed in Claim 9, in which X is O and Y is S. 

1 1. The use, for the manufeMsture of a medicoment for inhibiting mammalian leukotriene biosynthesis 
Of action, of a compound of the Formula I, a compound that Is a salt of a compound of the Formula I, or a 

55 phannnaceutical composition containing such a compound, in which, in Formula I, the variables are as 
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2-t-Bu 
2-t-Bu 
2-t-Bu 



2-Br 
Z-CFa 
2-SCFa 
2-SO2CF, 
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3-COaEt 
3-CO2H 
3-CN 



8^N 
8-C0,H 



2-S02CH3 H H 

2-CHsCH=CH2 H 4^HiCH=CH2 



7.S-CH. 



2-CHCOa 



2-CI H il-SCHzCOjH H 

2-COC9 H H 7-OCHj 

H H «0-CH, 7-OCH, 

2-CI H 4-CI H 



7-OCH, 
7-OCHa 



N-CH, 
N-CH, 
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2-S-pPAA 
2-C{0)CH, 



y-CHjCOjH 

8-CH2COOH 
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2-CH(CH,)C02H 

O-CHjCOOH 

«:H(CH3)C0,H 



e-OMe 
80Me 



4-OH 
4-OH 



1- CH2COOH 

2- CHaCOOH 
2-OMe 



2-OMe H 

MHjCOOH H 

7-CHiCOOH H 

MHjCOOH H 
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R3 a. 



4-CI 

4-OMe 

40M8 

4-OMe 

4-SMe 



2-N(M8), 7-OMe 

2-N(Me). 7-CI 

Z^SMe H 

2-SCH,C00H H 

2-S-pPAA H 

1- S-pPAA H 

2- S11PAA 7-0M8 
2-S0,H H 
2-OMe H 
2-OMe 7-CI 



7-OMe 
7-OMe 



7/8KCH2)4- 
7/8-<CH,)^ 
7-OMe 



7-N(Me)2 
l-COjH 
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Rs »« 



2-Me 
2-Me 
7-Me 
9-OMe 
2-OMe 
2-OMe 
1-OMe 



7-Me 
7-Me 



4-OMe 
2-OMe 
7-Me 
7-Me 
4-CI 



2-OEt 

2-S-n-Bu 

4-S-n-Bu 

2-Me 

9-OMe 

2-OMe 

Z-OMe 

1-OMe 



4-CF, 



1-OMe 
1-OMe 
1-OMe 



7-OMe 
7-OMe 
7-OMe 
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7-OMe 
4-OH 



V/ 

4-COMe 



Ml M* 



2-OME 
2-OMe 
2-OMe 



4-CN 

\J 
7-OMe 



7-OMe 
7-OMe 



4-NHPr 
4-NHPr 



2-OMe 

2-OMe 
1-OMe 
1-OMe 



7-OMe 
7-OMe 
7-OMe 



1- OMe 

2- OMe 
2-OMe 
2-OMe 
20Me 



4<a^ 7-OMe 

4-NHCH2C0jR* 7-OMe 

4-S-7-BU 7-OMe 

4-CHaCOsR* 7-OMe 

4>S02Me 7-OMe 



4-S-n-Bu 
7-Me 
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2-OMe 
2-OMe 
2-OMe 
2-OMa 
2-OMe 



7-Me 
7-Me 

7-OEt 



• pPAA = para-Phenvlacetic Acid 
1 andinwhichRisHorCitoCalltyl. 



X being In the 3-position: 



2-OMe 7-OMe H 

1- OMe 7-OMe H 

2- OMe 7-OMe H 
1-OMe 7-OMe H 
1-OMe 7-OMe H 
1-OMe 7-OMe H 

1- OMe 7-OMe H 

2- OMe 7-OMe H 
2-OMe 7-OMe H 
2-OEt 7-OEt H 
2-OEt 7-OEt H 
2-OEt 7-OEt H 
2-OEt 7-OEt H 
2-OMe 7-OMe 8-OMe 
2-OMe 7-OMe 8-OMe 

. 2-OMe 7-OMe H 

2-OMe 7-OMe H 

2-OIVIe 7-OEt H 

2-OMe 7-OEt H 

2-OMe 7-OEt H 

2-OMe 7-OEt H 

2-OEt 7-OMe H 

2-OEt 7-OMe H 

2-OEt 7-OMe H 

2-OEt 7-OUe H 

2-OMe 7-OMe H 
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where the substituents are: 




«OCH, 

e-CH, 

6-OMe 
9-OMe 
&OH 



6-NH-COMe 
6-NH-COMe 
6-NHPh-p-Br 
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X R, R4 T 
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1 ^! 












R, 


S CI 


— 

H 


CI 










S H 


OMe 


Br 


H 


OMe 






S H 


OMe 


CI 




OMe 






S H 


OEt 


Br 




OEt 






S H 


OEt 


CI 




OEt 






S H 


OMe 


CI 




OEt 






S H 


OMe 


" 


H 


SMb 






0 H 


OMe 


Br 




OMe 






0 H 


OMe 


CI 




OMe 






0 H 




CI 










S H 


OMe 


Br 




Me 






SO. H 




OH 










SO, H 


OMe 


OH 










SO, OMe 


OMe 


Me 










SOj H 




OMe 










SO, H 


OMe 


OMe 




OMe 


H' 




S H 


H 










OCH, 


S H 


OCH, 












S H 


OCHaH 


OCH, 










S OCHa 


OCH3 


Me 










S H 




COCH3 










S OCH, 








OCH 






S OCH, 


a 


a 




OCH, 




H 


S OCH, 




CI 










S H 




H 




OCH, 


H 


H 


S H 




Br 


H 


OCH, 


H 


H 


SO, H 


OCH, 


OH 


H 


OCH3 




H 


SO, NHPr 




NHPr 










n 


H 


r\ 
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R. 


__^! 




— 








SOa 


H 


OCH, 


■0". 


H 


OCH, 


H 


H 


SO, 




OCH, 






OCH 








NHPR 












H 




NHPr 








OCH, 


H 
























zr 


NHp' 










S 




OCH, 






och' 










OCH, 


NHPr 




OCH, 










OCH, 






OCH, 






° 


OCH. 
















OCH, 








och' 








NHPr 


















OCH, 






OCH 






SO, 




OCH, 


NHCH2COBR* 




och' 






SO, 




OCH, 






OCH, 






so. 




OCH, 


CH,CO,R» 




OCH, 






so. 




OCH, 


SO,CH, 




OCH3 










S-n-Bu 
































CH, 


Shi-Bu 














OMe 


Br 




CF, 










OMe 
















OMe 


r 














OMe 
















OMe 






siir 










OMe 


Br 










s 
















s 




OMe 


Br 




Ph 


H 


H 


s 




H 


H 


CI 


OMe 


H 


H 



andRlsHorCjtoCialkyl. 
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R3 


R4 


S 








COOR 


S 






H 


CHjCOjR 


S 




H 




CH(Me)C0,R 


SO^ 


H 


H 


NHPr 


H 


SO, 


H 


H 






so. 










so. 


H 


H 


NHPr 


OCH, 


s 


-1A 


■dihydra- 






s 


H 


H 


NHPr 


OCH, 


0 


H 


H 


CI 




0 


H 




ir 














0 


H 


H 


NHPr 


OCH, 



and wherein R Is H or C, to C4 alkyl. 
18. The compounde of the fbrmula: 




III 



where the substituents are: 

R. Rb R, Rd 



The compounds 2-S-glutathionyl-3H-phenothiazin-3-one and 4-chloro-2-S-glutathionyl- 



JO. The use claimed in Claim 1 of the manufacture of a medicament that additionally contains a second 
acthra ingredent that is a non-steroidal antiinflammatory agent; a peripheral analgesic agent; a 
- cyclooxygenase inhibitor; a leukotriene antagonist, an antihistaminic agent; a prostaglandin antagonist; or 
a thromboxane antagonist, in which the weight ratio of the Formula 1 compound to the second active 
■■ nt ranges from 10:1 to 1:10. 
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der FbrtnsI 1 1st, oder ei! 



iir Inhiblarung der Leukotrienbiosynthese Oder 
. .. ---J -g^dieeinSalzeinerVerbindung 
' ' m Zusammensetzung: 




X in der 1- Oder 3-Stellung ist und 0, S oder NR Ist; 
R H vemwelatee oder lineares C,-,-Alkyl. CN oder Phenyl W; 
Y a Se!s!s^O, Oder NR ist; und die gestrichelte Linle eine Doppelbindung » 
riiir 2- und 3-Stellung darstallt; 

in R„ Rj, R. und R. unabhangig von den andeten 



(4)-(CHj)„Mist, 
orin n 0 oder eine ganze Zahl von 1 bis 6 isl 
(a) OR,, 



oderC,.jAlicyl; CN, Formyl, CF, oder CHr-R,., wonn R„ Cj^Alkyl, Plienyl 
W pSenvi ider subrtliuierteB Phenyl, wie oben fQr R. definiert; 



(g) 

worin R„ H, (CHJ. COOR„ worin n O^er ei 



_ ^ ihl von 1 bis 4 ist, C,-rAlicyl, CF„ Phenyl Oder 

ruteitotertes7henyr,"v^e"oben fiir R, definiert; 
(h) Tstrazol; 



worin R,C,-e-Alkyl, Benzyl Oder Phenyl ist; 

(j) _NR,R, worin R, und R, unabhingig aus H, Phenyl oder 
definiert, oder C,-4-Alkyl, C,-,-Alkylamlnoalkvl ausgewihlt smd, i 



(k) — NHSO.R,o, worin R™ OH, C-rAlkyi, C-rAllcoxy, Phenyl oc 
0 

11 



(m) — SOR,„ vmrin R„ C,^Allcyl, Phenyl oder subslituiertes Phenyl, wie oben «lr R, definiert, 
(CHJmCOORa, worin m 1 bis 6 ist CN, Formyl Oder CP, Ist; 
(n)-C0NR,R8; 

(p)^^^R,"'worin R„ OH, H, C,HrAlltyl, Phenyl oder subslituiertes Phenyl, wie oben fur R, definiert, 
(CH J„COOR„ worin m 1 bis 8 ist, CN oder CF3 ist; 
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(u) — CN; Oder 

(v) NR„R„ worin R,, und R„ so sind, daB HNR,sR„ sine essentielle Aminosaure darstellt; 
Oder jeweils zwal von'R,, Rj, R, und R4 urrter Bildung eines vierten gesattigten oder ungesattigten 
(— Cg-Rings zusammengenommen warden; und T H, Halogen oder CF3 ist. 

2. Verwendung, wie in Anapiuch 1 beansprucht worin in Formal I X in der 1-Stellung ist. 

3. Verwandung, wia in Anspruch 2 beansprucht worin X 0 oder NR ist. 

- ^ - ^ „orin in Formel I Y S, SO, SOj, NR oder 0 ist und In 

1 1 X 0 Ist und Y S ist. 
i I X in der 3-Stellung Ist, 
, 3,„._ ^ ^. , NRist 

8. Varwendung, wia in Anspnjch 7 beansprucht, worin In Formel I Y S, SO, S0» NR oder 0 ist und in 
der Struktureinheikt {CHj)„M n 0 oder 1 IsL 

9. Venvendung, wie in Anspruch 8 beansprucht worIn Y S Oder 0 ist 

10. Venvendung, wie in Anspruch 9 beansprucht worin X O ist und Y S ist 

11. Venrandung, zur Herstellung eines Madlkamants zur Ihhlblerung der Leukotrienblosynthese Oder 
' -wlricung in SSugetieren, einer VerWndung der Formel I, einer Verbindung, die ein Sab einer Verijindung 

der Formel I ist oder einer eine solche Verbindung entheltenden pharmazeutis-''-' 7..-.™n,»n.-b.,„„ 
worin in der Formel I die VariaMan wie nacljstehend definiert sind und X In dei 



'0- 



EP 0115 394 B1 



2-SCFi, 
2-SO4CF, 



3-COtH 

3<:n 

3-SCF, 



8-CN 
8-COiEt 

8-CF, 
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Y X R, R, R, R4 T 



2-CH:A1=CH, H 

H 3-N<CH,), 



7-OCH, 
7-OCHa 



7-OCH5 
7-OCH3 



N-CHs 
N-CH. 



2-t-Bu 
2-t-Bu 



19 VBrwonriiino TUT Heistslluna elnes Medikaments air Inhibierung der Leukotrienbiosynthese oder 
-wirJung" gSeTnS^ert.Lung d,r Formal I elner Verbindung. <^^^ ^a^^Biner^^^^^^^^^ 

, w" inTpi rmef Mte rriTbK'faSh'SSh^^^^^^ "d^X in der 3^tel.ur,fl ist 
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2-N(Me)2 

2-SMe 

2-S-pPAA 

2-C(0)CH, 

2-OMe 



7- CHjCOjH 

8- CH2COOH 



2-N(Me), 

2-SMs 

2-C(0)CH, 

2-OMe 

2-CHiCO^ 

2-CH(CH,)C02H 

4-CH,C00H 

4-CH{CH,)C0:H 
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R, ^ ^ 

4.C1 H «:i 

4^ H 6-OMe 

4^;| H 8-OMe 

«l H 9-Et 

«1 H 6« 

H 7.Et 

4^3 H 8-Et 

^ 1-Et H 

«1 2-Et H 

4.CI 1-CH,C00H H 

4^ 2-CHjCOOH H 

4^H 2-OMb 7-OMe 

4^H H H 

4.Me 1-OMe 2-OMe 

4.C1 H 6-CH,C00H 

■ H 7-CHiCOOH 

4^1 H KH,COOH 

4-CI 2-N(Me), H 

l-N(Me), H 

4^;i 2-N(Me)2 7-OMe 

4^1 2-N(Me)a 7-CI 

4^ 2-SMe H 

4^1 2-SCH^OOH H 

Ara 2-S-pPAA H 

4<:i 1-S-pPAA H 

4^:1 2-S-pPAA 7-OMe 

4.C1 2-S0,H H 

4^1 2-OMe H 

4^1 2-OMe 7-CI 
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Ra R4 



40Me 


H 


7-Me 






4-OMe 


2-SMe 








4-SMe 


H 


H 




H 


4-Br 


H 


H 






4-1 




H 






4-Br 




7-OMe 




H 


4-1 


H 


7-OMe 






4-Br 


2-Me 








4-1 


2-Me 








4-a 


H 


7/8-{CHj)«— 




H 


4-CI 




7/8-<CHa)j— 






4-Br 


2-OMe 


7-OMe 






7-F 










7-NH2 










2-Me 


7-N(Me), 


H 






7-N(Me)2 


H 






H 


I-CO2H 


4-OH 


7-NMe2 




H 


1-CI 


2-CI 


4-Cl 




7-CI 


1-Me 


7-Me 






4-CI 


2-Me 


7-Me 


H 




4-CI 


2-Me 


H 


H 




4-CI 


7-Me 




H 


H 


4-CI 


»OMe 


H 




H 


H 


Z-OMe 


H 




H 


7-F 


2-OMe 


4-OMe 




H 




1-OMe 


2-OMe 


7-Me 


H 




1-Me 


7-Me 


H 


H 




2-Me 


7-Me 


H 






2-CI 


4-a 


H 


H 


7-F 


1-CI 


4-CI 


H 




7-F 


2-OMe 


7-SMe 


H 




H 
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2-Me 

»OMe 

2-OMe 

2-OMe 

1-OMe 

MMe 

1-OMe 

1-OMe 

1- OMe 

w 

2- OMe 
1-NHPr 

/-\ 

1- * M 

\J 
4-COMe 

2- NHPr 
2-OME 

2-OMe 

2-OMs 
2-OMe 



4-OMe 
2-OMe 

7-OMe 
7-OMe 
7-OMe 

7-OMe 



4-OH 

4-NHPr 

H 

4-NHPr 
4-CN 

\J 
7-OMe 



1-OMe 
1-OMa 



2-OMe 
2-OMe 
2-OMe 



4-NHPr 7-OMe 

44llHj 7-OMe 

4-NHPr 7-OMe 

«l 7-OMe 

4-Br 7-OMe 

4-NHPr H 

4-CN 7-OMe 

4-NHCH,C0.R* 7-OMe 

«-7-Bu 7-OMe 

4-CHjC02R» 7-OMe 

4-S02Me 7-OMe 



^Me 

2-OMe 

2-OMe 

2-OMe 

2-OMe 



7-Br 

7-NMe2 
7-SMe 
7-S02Me 
7-Ph 
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R, R, ^ R4 



1-Me 7-Me 

1- Me 7-Me 

2- OMe 7-OEt 
2-NH, H 
7-OH H 



r« und worln R H oder C— C4-Alkyl ist 



id X in der 3-Stellung is 



2-OMs 7-0IM8 H 

1- OMe 7-OMe H 

2- OMe 7-OMe H 
1-OMe 7-OMe H 
1-OMe 7-OMe H 
1-OMe 7-OMb H ' 

1- OMe 7-OMe H 

2- OMe 7-OMe H 
2-OMe 7-OMe H 
2-Oa 7-OEt H 
2-OEt 7-OEt H 
2-OEt 7-OEt H 
2-OEt 7-OEt H 
2-OMe 7-OMe fi-OMe 
2-OMe 7-OMe 8-OMe 
2-OMb 7-OMe H 
2-OMe 7-OMe H 
2-OMe 7-OEt H 
2-OMe 7-OEt H 
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Y X R, Ri Rs R, T 




IP oils 394 B1 

Y H, Rc Rd ^ R' 



OMe 
OMe 



OMe 
OMe 



SCH3 

COjCHa 

COjH 

CHO 

CONH, 

CH.OH 

CO,Me 

CO.H 

CHO 

CONH, 

CH2OH 



SCH, 
OCH, 
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Y R, R. R. ^ "> 
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Y R. R» R. R- R. 



OMe Br H OWIe 

OMe CI H OMe 



OMe Br H - OMe 

OMe CI H OMe 



OMe 
OMe 



OCH3H 
OCHa 
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OCH, 
OCH, 



\j ' 



so, H OCH. 



OCH, 
OCH, 



OCH, 

OCH3 



OCH3H 
OCH, 

OCH, 
OCH, 



OCH, 
OCH, 
OCH, 



OCH3 S-N-Bu H OCH, 

OCH, CHiCOsR* H OCH, 

OCH, SO,CH, H OCH, 
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R, R2 



CH2C00R 

CH(Ms)CO:R 
COCH, 



CH, 

CHjOH 

OCH, 

SCH, 

COOR 

CHjCOjR 

CHiMelCOjR 



OCH3 
OCH3 
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iefolgtsind: 



19. Die Verbindung 2-S-Glutathiony|.3H-phenothiazin-3-on und 4-Chlor-2-S-gluUrthionylphenothiazin- 

20. Die in Ansprucli 1 beansprucht Verwendung zur Heretellung eines Mediicaments, die zusatzlich 




in d'un mMicamant pour I'Inliibition de la biosyntiitee ou de I'action 
" in composd de formule I, un compost qui eat un aal d'un 
iharmaceuUque contanant un tel composd: 




X eat dans la poaitioni ou 3 at eat 0, S ou NR; 
I R est H, un alkyie tamiiii ou linteire en C,^ CN ou un pii«nyle; 

Y eat 0, Se, S, SO, SO, ou NR; et le pointllid reprfssnte une double liaison antra las positions 1 st 2 ou 2 
«3; ^ ^ tR 1 d« d ntd traaeat 

(1) un liydragine, 
r (2(unallcirleenC-fc 

(3) un alcinyle en Ct^ 

(4) -<CHJ„M 

oCi n est 0 ou un entier de 1 6 6 et M est 
(a) OR,, 
> (b) un halogiine, 

(c) CF3, 

(d) SRb, oCi R5 est H; un alkyle en C, — Cs; un benzyle; un phenyls ou un phenyls substitue dont les 
substituants sont un alkyle en C,-j, un halogfene, CN, CF3, COORe, CHjCOORs, (CH8)„NR,R9 oCi n est 0, 1 ou 
2, un alcoxy en C,-^, OH ou un tialogdnoalkylerie en C,-.; — (CH-sLCOORs, oCI m est 0 ou un entier de 1 ^ 6 

; et R, est H, un ph6nyle ou un alkyle en C,.,; CN, un {brmyle, OF, ou CH^,^, oCi R„ est un alkyle en C,-„ 

un phfoyls r »—----. — • — 

<e) un pi 



o£i Ru est H, (CHajnCOORs oO n est 0 ou un entier de 1 4 4, un alkyle en C,_» CF„ un pMnyle ou un phenyls 
substitue comme defini ci-dessus pour R5; 
«S (h) un tetrazole; 
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in alkyle on un alM(C,->minoalkyte ou peuvetit Stre unis par N 
luy'foime^n radical 4^m6tMpiperazinylB; „h4n„i=™,rP- 
(k) -NHSO,R„ oCl R,. est OH, un alkyle en C,.,, un alooxy en un phSnyle ou CF„ 



-C-CHsOH; 



(m) -SOR„ oO R„ est un alkyle en C,^ un phenyle ou un ph6nyle substitue comme d 
pour R^ (CHj)„C00R6 ou m est 1 i 6, CN, un formyle ou CF3; 
(n) — CONRsRa; 

(p) R„ est OH, H, un alkyle en un phSnyle ou un phenyls substitu^ cc 

dessus pour R^ (CH.)„COOR. oCl m est 1 i 6, CN ou CF,; 
(q) NO,; 



(u) — CN; ou . , 

(V) NR,eR„ oCi R,5 8t R,e sont chacun teis que HNR„R« soil un amino-adde esaentie^: 
J deux quelconques de R,, R2, R3 et R4 sont unIs pour former un quatrleme cycle sature ou insature en 

T est H, un halogdne ou CF3. , 

2. L'utilisation selon la revendication 1, dans laquelle, dans la formule I, X est en position 1. 

3. L'utilisation selon la revendication 2, dans laquelle X est 0 ou NR. 

4. L'utilisation selon la revendication 3, dans laquelle, dans la formule I, Y est S, SO, SO2, NR ou O et 
ansl'unitestructural6(CH2l„M, nestO ou 1. 

5. L'utilisation selon la revendication 4, dans laquelle, dans la formule I, X est O et Y est 5. 

6. L'utilisation selon la revendication 1, dans laquelle, dans la formule I, X est en la position 3. 

7. L'utilisation selon la revendication 6, dans laquelle X est 0 ou NR. 

8. L'utilisation selon la revendication 7, dans laquelle, dans la formule 1, Y est S, SO, SOj, NR ou 0 et 
le(CHj)„M, nestOoul. 

la revendication 8, dans laquelle Y est S ou O. 
1 la revendication 9, dans laquelle X est 0 at Y est S. 

n, pour la fabrication d'un medicament pour I'lnhibition de la biosynthfise ou de Taction 

(j-un compose de formule I, un compost qui est un sel d'un 

sitlon phamiaeeutique contenant un tel compos6, dans laquelle, dans 
ne <mm ci-aprte, X 6tant en position 1 : 
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2-t-Bu 
2-1-Bu 



2-CF3 
2-SCF3 



S-COsEt 
3-C0,H 



2^CH=CH, 



8-CN 
8-COsEt 
8-CO2H 
8-CF, 



4^CH^H H 

H 7-OCH3 

A.CO-C»» 7-OCH, 

4^1 H 



7-OCH, 
7-OCH, 
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l*-CH, 
N-C,H, 



R3 R« 



2-S-pPAA 
2-C(0)CH, 



T-CHjCOjH 
B-CH2COOH 



2-CH,C0jH 
2-CH(CH,)C0,H 
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«:h,cooh 

4-CH(CH,)C0aH 



40H 
40H 



1- CHjCOOH H 

2- CH,C00H H 
2-OMe 7-OMe 



e-CH,COOH 

7- CHjCOOH 

8- CHjCOOH 
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R, ^ ^ ^ 

«l l-N(Me), H H H 

4.CI 2-N{Me)a 7-OMe H H 

4-CI 2-N(Me)j 7-CI H H 

2-SMe H H H 

4^3 2-SCH2COOH H H H 

4-CI 2-Sh)PAA H H H 

40 1-S-pPAA H H H 

4^;i 2-S-pPAA 7-OMe H H 

4^1 2-S0,H H H H 

4<:i 2-OMe H H H 

4^ 2-0M8 7-CI H H 

*C| H 7F H H 

4.0Me H 7.0Me H H 

4-OMe H 7-Me H H 

♦OMe 2-SMe H H H 

4-SMb . H ■ ■ H H ■ H 

4.BP H H H H 

4^ H H - H H 

4.Br H 7-OMe h' H 

4.1 H 7-OMe H H 

4.Br 2-Me H H H 

4-1 2-Me H H H 

4.CI H 7/8-(CH,)4- H 

^\ H 7/WCHJr- H 

4flr 2-OMe 7-OMe H H 

7-F H H H H 

7-NH. H H H H 

2.MB 7-N(Me)i H H H 

7-N(Me)s H H H H 

1.C0;^i 4-OH 7-NMes H H 

l-CI 2-Cl 4-CI H 7-a 
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''' 


1-Me 


7-Me 






4-CI 


2-Me 


7-Me 






4-Cl 


2-Me 








4-CI 


7-Me 








4.CI 




H 








2-OMe 




H 






2-OMe 


4-0M6 




H 




1-OMe 
1-Me 


2-OMe 
7-Me 


7-Me 






2-Me 


7-Me 








2-CI 


4-CI 






7-F 


1-CI 


4-CI 


H 




7-F 


2-OMe 


7-SMe 


















2-CF, 








4-CF, 


4-COMe 


H 








2-OEt 








4.CI 


2-S-n-Bu 










4-S-n-Bu 


H 




H 




2-Me 








H 


9-OMe 










2-OMe 


H 








2-OMe 


4-OMe 








1-OMe 


2-OMe 


4-Me 






4-OMe 










1-OMe 


7-OMe 


H 






1-OMe 


7-OMe 


2-CI 


H 


4-CI 


1-OMe 

r\ 


7-OMe 

7-OMe 




H 

H 


4^1 


2-li MK 
\J 
/-\ 


7-OMe 




H 


4-Br 


Z-» Wte 

\J 
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R2 


R, 







2-OMe 


4-OH 


7-OMe 






1-NHPr 








H 


/-\ 


/ — V 




H 




\ / 


\ 1 
\J 








A-COMe 










2-NHPr 


i|-NHPr 








- "S-OME 


4-CN 


7-OMe 






2-OMe 




7-OMe 


H 


H 




\J 








2-OMe 


7-OMe 








2-OMe 


4-NHPr 


7-OMe 


H 




1-NHPr 


4-NHPr 








1-NHPr 


4-NHPr 


7-OMe 






1-NHPr 


4-NHPr 




H 




2-NHPr 


4-NHPr 


7-OMe 






2-OMe 


, 4-NH, 


7-OMe 


H 


H 


2-OMe 


4-NHPr 


7-OMe 






1-OMe 


4^CI 


7.0Me 






1-OMe 


4-Br 


7-OMe 


'H 


H 


1-NHPr 


4-NHPr 








1-OMe 


4-CN 


7-OMe 


H 


H 


2-OMe 


4-NHCH^0,R» 7-OMe 






2-OMe 


4-S-7-BU 


7-OMe 






2-OMe 


4-CH,C0,R» 


7-OMe 


H 




2-OMe 


4-S0,Me 


7-OMe 


H 




2-S-n-Bu 










4-S-ivBu 




H 






2-Me 


4-S-n-Bu 


H 






2-OMe 


7-Me 


H 




4-Br 


2-OMe 


7-CF3 








Z-OMe 


7-F 








2-OMe 


7-a 


H 




4-Br 
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2-OMe 7-Br 

2-OMe 7-NMe2 

2-OMe 7-SMe 

2-OMe 7-SOaMe 



2-Me 
2-OEt 



7-Me 
7-OEt 



2-NHi 
7-OH 



•pPAA = adde paraphenylacetique. 
et dans laquelle R est H ou un alkyle enC,i C4. 

m compose de formule I, ui 

la formule I, l» 



2-OMe 7-OMe 

1- OMe 7-OMe 

2- OMs 7-OMe 
1-OMe 7-OMe 
1-OMe 7-OMe 
1-OMe 7-OMe 
1-OMe 7-OMe 
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Rl "2 »3 

2-OMe 7-OMe H 

2-OMe 7-OMe H 

2-OEt 7-OEt H 

2-OEt 7-OEt H 

2-OEt 7-OEt H 

2-OEt 7-OEt H 

2-OMe 7-OMe 8-OMe 

2-OMe 7-OMe 8-OMe 

2-OMe 7-OMe H 

2-OMe 7-OMe H 

2-OMe 7-OEt H 

2-OMe 7-OEt H 

2-OMe 7-OEt H 

2-OMe 7-OEt H 

2-OEt 7-OMe H 

2^3Et 7-OMe H 

2-OEt 7-OMb H 

2-OEt 7-OMe H 

2-OMe 7-OMe H 



14. L'utillsation, pour la fabrication d'un m 




6^CH, 

6-CH3 

6-OH 

6-OMe 

9-OMe 

6-OH 

6-OMe 

6-NHCOMe 

6-NHPh 



e-NH-COMe 
6-NH-C0M8 



9-OMe 
9-Ms 
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■Ion I'une auelconaue des revendications 1 i 14. appliqufie au traitement da W les 
s, (2) I'inflaitimation, (3) les allergies, (4) la douleur, (5) les affections catdiqvascu- 

ions cutantos. 

imposes de fomiule: 



SCH, 

COjCH, 

COjH 

CHO 

CONH, 

CHjOH 

COzMe 

CO.H 

CHO 

CONH, 

CH2OH 
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Y R. Rb Ro Rd K 
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R. R> K 



OMe CI H OEt 

OMe H H SMe 

OMe Br H OMe 

OMe CI H OMe 



97 











Hi 


H. 


R< 


"g 


so. 
















SOa 




OMe 


OH 




OMe 






S02 


OMe 


OMe 












SOj 






OMe 










so. 


H 


OMe 


OMe 
























OCH, 
















H 


s 




OCH3H 












^ 


OCH, 


OCH, 




























s 


OCH, 


H 


Br 


H 


OCH, 


H 


H 


s 


OCH, 


CI 


CI 


H 


OCH, 


H 


H 


s 


OCH, 


H 


CI 


H 


OCH,H 


H 


H 


s 


^^ 




„ 


H 


OCH, 


H 


H 


s 


H 




Br 




OCHa 






SO; 




OCH3 


OH 


H 


OCH3 


H 










r\ 










SOa 


\J 


H 


\J 


H 


H 


H 


H 




H 


OCH3 


V/ 


H 


OCH, 


H 


H 














SOs 




OCH3 


Br 




OCH, 






s 


NHPR 












H 


s 


NHPr 




NHPr 




OCH 






s 




NHPr 


NHPr 










s 




NHPr 


NHPr 




OCH, 






® 




OCH, 












s 






Tpr 




och' 






so. 


H 


OCH, 


NHPr 


H 


0CH3 


H 




0 


OCH, 




CI 


H 


OCH, 




H 
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Y R, Rj Rs R4 



N NHC 



CHsCOOR 

CH(Me)CO,R 

COCH, 



CH, 

CH,OH 

OCH, 

SCH, 

COOR 

CH(Me)C02R 
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Y R, n, R, R4 




19. Lm composta 2-S-glutathionYl-3H-ph6nothIaiine-3-one at 4^!hloro-; 



u UU...KIUU.., .0 .. ., f-iir la fabrication d'un mMicament qui oontient da plus ur 

second ingrtdient aetif qui est un agent anti-lnflammatolre non st^roidlen; un agent analgdslque pan- 
phirique; un Inhibiteurde la cyciooxygdnaae; un antagoniste des leucotrienes; U" anfihiatDminlnua: 
un antagonists des prostaglandines; ou un antagoniste du thromboxane, dans I 
du compos* da formula I au second ingrfidient actif est dans la gamme de 1(V1 i 1/10. 



